Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



INo. «.l 

TON MANUFACTtmEES' ASSOCWTION, 



PROCEEDINGS 



EIGHTEENTH ANNUAL MEETING, 



IHM AT BOSTOK APWl 25, ISSa. 



If 



IJATALOOtTE OF MEMBERS. 




BOSTON : 
FBANKLtM PRKHS: RASH. AVERY, k C0»1'AVY. 

IIT Fiti^Ki.W Snuwn, 

isas. 



TO NEW YORK \ 

PUBLIC LIBRARY 

159253A 

AITOP, LENOX AlfB 

TILDKN i-CLNDATlONS 

JR 19-^4 L 












• « 



1 . • * * • 

• A _ _ _ 



• • ' . 

• • • . 



• r 



• « 



* • • » » 

* • • * * 






> • 



BOARD OF GOVERNMENT. 

1883. 



_i_ 



FBESIDENT. 

WILLIAM C. LOVERING .... Taunton, Mass. 



VICE-PBESIDENTS. 

RICHARD GARSED Philadelphia, Pknn. 

J. S. LUDLAM Lowell, Mass. 



DIBECTOBS. 

WALTER E. PARKER Lawrence, Mass. 

JOHN W. DANIELSON Providence, R.L 

RUFUS A. MAXFIELD Nashua, N.H. 

GEORGE W. WEEKS Clinton, Mass. 

HENRY S. HOWE Biddeford, Me. 

RICHARD B. BORDEN Fall River, Mass. 



AUDITOB. 

J. H. SAWYER Boston, Mass. 



SECBETABY AND TBEASUBEB. 

AMBROSE EASTMAN Boston, Mass. 



Office of the Association, Boom 68, Sears Baildinff, Boston. 



MEMBERS OF THE ASSOCIATION. 
1883. 



EOKOBAH? UEMBBBB. 



ACTIVE ITEMBEBS. 

Stephen I. Abbott . Lockwood Co Waterrille, Me, 

WilHam Ames . . Fletcher Miiuuf. Co Prorideuce, R.I. 

William Ames Peterborough, N.H. 

James S, Amory . . Jjanoaater Mills Boston, Haas. 

Edmond L. Anthoay, Border Cit; Manuf. Co. . . Fall River, Mass. 

Edward Atkinson Boston, Maso. 

George Atkinson . . Massachusetts Mills .... Boston, Mass. 

A. T. Atherton Lowell, Mass. 

Frank Atkio . . . Glasgo Yam Mills .... Glasgo, Conn. 

J. S. Atwood . . . Wauregan Mills Wauregan, Conn. 



Edwin n. Baker . . 
A. A. Barker . . . 
A. D. Barker . . . 
Cyrus I. Barker . . 
W. E. Barrows . . 
Stockton Bates . . 
F. F. Battles . . . 
Nathan Benton . . 
John Birkenhead . . 

D. W. BUven . . . 
N. B. Borden . . . 
Richard B. Borden . 
Thomas J. Borden . 
Thomas S. Borden . 

E. 8. Boss .... 
Stephen N. Booms . 
Erastus Boyden . . 
Edward S. Bradford . 



Otis Co Ware, Mass. 

Richmond, Me. 

Warren Cotton Mills . . . West Warren, Moss. 

Bates Mannf. Co Lewiston, Me. 

Willimantic Linen Co. . . . Hartford, Conn. 

Bridesburg Manitf. Co. . . . Philadelphia, Penu. 

Massachusetts Cotton Mills . Lowell, Mass. 

Fulton Mill Lancaster, Penn. 

Mansfield, Mass. 

Uncasville Mannf. Co. . . . Uncasville, Conn. 

Barnard Maouf. Co Fall River, Mass. 

Troy C. and W. Manuf. Co. . Fall River, Mass. 

American Print Works . . . Fall River, Mass. 

Metacomet Mills Fall River, Mass. 

Willimantic Linen Co. . . . Willimantic, Conn. 

Stark Mills Manchester, N.H. 

Prescott Mills Lowell, Mass. 

Hampden Mills Ilotyoke, Mass. 



B, C. Brainard . . Glwgow Co S. Iladley Falls, MsM 

Luciiw Brigp . . . GroSTenor Dale Co GroaveDor Dale, CL f 

Edward A. Brigham, Boston, Maaa. 

Alex. G. Brown Willisnutown, Man.' 

George S. Brown Providence, R.I, 

O.S.Brown . . . Salmon Falls Manuf. Co. . . Salmon Falb, N.H. 

George 0. Buchanan, Indiana Cotton Mills . . . Louisviile, Ky. 

E. C. Bucklin . . . Harris Mauuf, Co Providence, R.I, 

Edward N. Burke Lowell, Mass. 

William A. Burke * Lowell, Mass. 

Williani D. Cadwell . Jackson Co Nashua, N.H. 

George Caliaghan . Angora Mill Tliiladelphia, Penn. 

George A. Cbaoe . ■ Shove Mills Fall Kiver, Maes. 

Jonathan Chace . . Valley Falls Co Valley Falls, R-L 

Simeon B. Chase. . Tecumseh Mills Fall River, Mass. 

Alfred D. Chandler Hartford, Conn. 

Thomas C. Chandler, Willimanlic Linen Co. . . . Willimantic, Conn. 

George A. Clark . . Manchester Mills Manchester, N.H. 

ileremiah Clark Lowell, Mass. 

Alfred Clarke Lowell, MaM. 

l-\ E. Clarke . . . Pemberton Co Lawrence, Mass. 

J. G. CobiuTi . . . Hill Manuf. Co Lewiston, Me. 

Francis Cogin . . . Augusts Factory Augusta, Ga. 

P. J. Congdon . ■ Acushnet Mills New Bedford, JUass. 

D. E. Converse Glendale, S.C. 

A. G. Cumnock . . Boott Cotton Mills .... Lowell, Mass. 

James W. Cumnock . Dnight Monuf . Co Chicopee, Mass. 

John Cnmnock . . Great Falla Mauuf . Co. . . . Great Falls, N.H. 
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James Dempsey . . Lewiston I!leachery .... I..ewiBt«n, Me. 
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Frank U. Fries . . 
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Wilmington, DeL ^^H 


A. J. Gardiner . . 
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Barker Mill 


JeSerson Biggins . 




DodgeviUe, Mass. ^^H 


John U. Biggins . 


Forestdale Manuf. Co. . . . 


Slateraville, E.l. ^^H 


Charles h. llUdreth . 
■ J. G. nut ... . 




LoweU, Mass. ^^H 
Lowell, Mass. ^^H 


Lawrence Manut. Co. . . . 


■ J. P. HUlard . . . 


American Linen Co 


Fall River, Mass. ^^H 


■ Reaben M. Hobba . 


Evansvilla Manuf. Co. . . . 


Kvansville, ^^^H 


^ John Holland . . . 


Cocheco Manut. Co 


I>Over, ^^H 


Stephen Ilolman . . 




Holyoke, Mass. ^^^1 


George W. Holt, j'un. 




Putnam, Conn. ^^^^| 


I John Hopkiason , . 


Mississippi Mills 


^^^1 


^1 ElishaH Howard . 


Harris Manuf. Co 


Harnsv-ilJe, R.L ^^^1 


^M Henry S. Howe . . 


Pepperell & Lacouia Cus. ■ . 


Biddeford, Me. ^^^H 


^U W. B. Jennings . . 


Merchants' Manuf. Co. , . . 


Fall River, Mass. ^^^H 


^1 D. L. Jewell . . . 


China. VVebs-r, & Pemb'ke M. 


Suucook, N.H. ^^^1 


H D.W. Johnson . . 
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H U.J.Johnston . . 
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L«wiston Mills 


Lewiston, Me. ^^H 
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Joseph H, Kenilrick, 
^^ Hervey Kent . . . 
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Kieter Manuf. Co 


^^H 
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Lawrence Manuf. Co. . . . 
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E. C. Kilburn . . . King Philip Mills .... Full River, Mass. 
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Richard Kitsou Lowell, Mass. 

Joseph H. Knowles . Acushnet Mills New Bedford, 1 
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Henry Lippitt. . . Social Manuf. Co Providenoe, R.I. 

Henry F. Lippitt . . Globe Mill Woonsocket, R I. 

Thos. L. Livermore . Amoskeag Manuf. Co. . . . Manchester, N.H. 

A. D. Lockwood . . Lockwood Co Providence, R.l. 

Robert W. Lord Kennebunk, Me. 

Charles L. Lovering. Whitteiiton Manuf. Co. ■ . Taunton, Mass. 

Henry M. Lovering . Whittenton Manuf. Co. ■ . Taunt«n, Mass. 

WUliam C. Loveriug, Wbitteiiton Manuf. Co. . . Taunton, Mass. 

Augustus Lowell . . Boott Cotton MiUs .... Boston, Mass. 

J. S. Ludlam . . . Merrimack Manuf. Co. . . . I^well, Mass. 

Alvan S. Lyon . . Durfee Mill Fall River, Mass. 

Rufus A. Maifield . Nashua Manuf. Co Nashua, N.H. 

Thomas Mayor Providence, R.I. 

Robert McAithur . Maiichaug Mauui. Co. . . . Manchaug, Mass. 

Richard McCarthy . Anriaton Manuf. Co. . . . Anniston, Ala. 

W. E. McCoy . . . Rivereide Mills Augusta, Gfc. 

James E. McCreery . Granite Mills Full River, Mass. 

Charles D. McDuffie . Manchester Mills Manchester, N.H. 

Fred. C. McDufTie . Everett Mills Lawrence, Mass. 

James 11. McMullan, Biddeford, Me. 

Timothy Merrick , . Merrick Thread Co Holyoke, Mass. 

Ohver H. Moulton . Hamilton Manuf. Co. . . . Lowell, Mass. 

J. Turner Morehead Leaksville, N.C. 

W. H. Muiiroe . . Thistle Mills lleheater, Md. 

A. F. Nagle Providence, R I. 

John H. Nichols . . Dwight Manuf. Co Boston, Mass. 

Charles Nourse , . Social Manuf. Co Woonsocket, R.I. 

Franklin Nourse . . York Manuf. Co Saco, 5Ie. 

K. H. Nutting . . Hooksett Manuf. Co. . . . Honksett, N.H. 

George H. Nye . . Laurel Mills Laurel, Md. 

John C. Palfrey . . Manchester Mills Boston, Mass. 

Francis J. Parker . Monadnock Alills Boston, Mass. 

Waiter E. Parker . Pacific Mills Lawrence, Mass. 

John H. Parks . . New Brunswick Cotton Mills . St. John. N.B. 

Th eo'l us Parsons, jun, Lyman Mills ,..,.. Holyoke, Mass. 



Charles S. Fetwh. . FreeiuMi Manat. Co. . . ■ North Adama, Mass 

William D, Pennell . Lincoln Mill Lewidtoii, Me. 

Haven C. Perham Lowell, Mass. 

John M. Vevej Lowell, Mass. 

MoBoa Pierce . . . Norwicli Bleachery .... Norwich, Conn. 

Thomas F. Plunkett, Union Matiuf. Co N.MancheGter.Oona. 

H.L. Pratt . . . Canada Cotton Mauuf. Co. . Cornwall, Ont. 

Thomas Pray, juu Boalon, Mass. 

J. K. Preat. . . . Wampanoag Mills .... Fall River, Mass. 

A. M. Pulsifer . . Barber Mill ...... Auburn, Me. 

J. M. Puae; . . . Delaware Mills Wilmington, Del. 

T. G. Ramsdell . . Monument Mills Ilousatonic, Mnaa. 

Kobert Bedford . . Arlington Mills Lawrence, Alass, 

James Renfrew, jun. Renfrew Manuf. Co. . . . Adums, Mass. 

Roscoe C. Reynolds Lewiaton, Me. 

John Rhodes Millbury, Mass. 

F. n. Rice W. Boylaton. Mass. 

Howard Richmond . Crompton Co Providence, R.L 

A. Robeson . . . Fall River Print Works . . Brookline, Mass. 

Charles E. Sogerson, Peabody Mills Newburyport, Mass. 

WilUam F. Salmon . Lowell Hosiery Co Lowell, Mass. 

H. Saltoustall . . . Pacific Mills Boston, Mass. 

Wm. G. Saltoustall . York &la)iuf. Co Boston, Masa. 

Eugene H. Sampson, Everett Mills Boston, Mass. 

Arnold B. Sanford . Globe Yarn Mill Fall River, Mass. 

A. H. Saundera Naahua, N.H. 

Bunjamtn Saunders . Harbor Manuf. Co Nashua, N.U. 

J. li. Sawyer . . . Newmarket Manuf. Co. . . Boston, Mass. 

John Scott .... Willimantic Linen Co. . . . Willimantic, Conn. 

John C- Sharp, jun.. Canoe River Mills .... Taunton, Mass. 

£. M. Shaw . . . Lisbon Manuf. Co Lisbon, Me. 

Thomas S. Shaw . . Suffolk Mills LoweU. Mass. 

George E. Sherman . Peabody Mills Newburyport, Mass. 

Charles M. Shove . Granite Milla Fall River. Mass. 

George 11. Simmons Ansonia, Conn. 

James B. Siner Lawrence, Masa. 

A. C. Slater - . ■ Linwood Mills Whitinaville, Mass. 

Robert R- Smith . . Greenwoods Co New Hartford, Conn. 

B, 8. Spencer . • . Conestoga Steam Mills . . . Lancaster, Penn. 

JamM C. Stanley . Greenwoods Co New Hartford, Conn. 

Robert L. Steele . . Great Falls Manuf. Co. . . Rockingham, N.C. 

Wilbur A. Stiles . . Victoria Mills Newburyport, Mass. 

J. M. Stone N. AndoTer, Mass. 

Joseph Stone . . . Pacidc Mills Lawrence, Mass. 

Royal O. Storrs Dedham, Mass. 

Uenty U. Sullivan . Naumkeag S. Coltou Co. . . Sulem, Mass. 
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George p. Tiijlor . Lancaster UilU Clinton, Mass. 

K. A. Tliif-ell Lowell, Mass. 

Edwin K 'ITiomM . Clinton Maiiuf. Co Woonsocket, R.I. 

William E Trainer . Linwooil Alilh Llnwood S(b., reiin. 

EdnmndRTruesdell, Cliina, Webii'r, & Pemba-e M. Suncook, N.H. 

Albert F. Upton Boston, Mass. 

James Waring , , N^rragnnsett Mills .... Fall Ilivcr, Mass. 

J. W. Wattles Canton, Mass. 

T.B.Watties . . Chicopee Manuf. Co. . . . ChicopeeFall3,Ua3s. 

John Webster. . . Newmarket Manuf. Co. • • Boston, Mass. 

George W. Weeks . Lancaster UiUs Clinton, Moss. 

[leury F. West . . Washington ManuC. Co. . . Gloucester, N.J. 

Channing Whitaker. Mass, Iiistitiito Technology . Boston, Mass. 

Nelsoii U. Whit« . . N. D. White's Mills. . . . Winchendon, Maas. 

W. J. Whitehead . V. lludon Cotton Manuf, Co. . Hochelaga, P.Q. 

Charles E. Whitin . Whitiii Mnnuf. Co Whitinsville, Mass. 

Charles P. 'Wliitiu . Whitinsville Cotton Milla . . Whitinsville, Mass. 

Harry T. Whitiu . Rockdale Mill Korthbridge, Mass. 

William H. Whitin . Whitin Manuf. Co Whitinaville, Masa. 

A. N. Whiting . . Whiting Mills Oakdale, Mass. 

William S. Whitney, Pocasset Manuf. Cn Fall Ricer, Mass. 

Eben Wilber . . , Jndianu Cotton Mills . . . Cannelton, Ind. 

Thomas Wilmarth ■ Saandere' Cotton Mills . . . SaiindersTille, MasB, 

A. L. Williston . . Greenville Manuf. Co. . . . Northampton, Mass. 

Hubbard Wiilson Cordarille, Mass. 

George Wood . , . Jlillville Mannf Co Philadelphia, Penn. 

William B. Wood . Continental Mills Boston, Mass. 

C. J. H. Woodbury Boston, Mass. 

Daniel ^Vrigbt . , Appleton Co Lowell, Ma^. 

Total number of Honorary Members . 2 

Total number of Ai^tive Members .... 



Nbw Eholahd Cottoit Hamvpxotcirsbs' As80c:atiok, 

BoarOH, April 10, 1883. 






Btated annual meeting of the Association n 
at ttie Massachusetts Institute of Technology, lioylslon Street, Boston, on 
Wednesdiiy, April 25, 1883, at ten o'clock a.m., for the choice ol Offioera 
for the ensuing year, and the transaction of sach other busiuess aa may 
properly come before it. 

An afternoon aeesion will be held, beginning at two o'clock. 

The Board of Government propose the following subjects tor dia- 
cuasion: — 

FiEST. — DOUBLE ROVING ANT) HIGH DRAUGnT VERSUS 
SINGLE ROVING AND MEDIUM OR LOW DRAUGUT. 

Sbcosd. -MULE-SPINNING FOR FILLING. 

Thuid.— ELECTKIC LIGHTING IN MILLS. 

By request of the Board, the firat subject named will be opened for 
discussion by Mr. E. R. IIaijdt of Manville, R.I. ; and other speakers have 
been invited to take part apoa this Bud tlie other topics proposed. 

Tbe Board strongly urges that members familiar with the subject shall 
give to tha Associ.ttion the benefit of their experience. 

f direction of the Board of Government. 

AMBROSE EASTMAN, 

Secrelary. 



The Secretary will receive nominations for membership until April 18, 
to be laid before the Board at its adjourned meeting, to be held at the 
InsUtate at 9.45 a.m. on the morning of the meeting. 



PROCEEDINGS. 



PtTHStTANT to the foregoing notice, the annua] meeting of 
the New England Cotton Manufacturers' Association was held 
at the Massacliusetts Institute of Technology, April 25. 1883, at 
half-past ten o'clock A.M., the meeting being largely attended. 

The President, Mr. John Kilburn, occupied the chair, and 
called the meeting to order, and requested the Secretary to read 
the call for the meeting. 

The call was read. 

The PitESlDENT. The next business will be the reading of 
the record of the last meeting. It has been customary to omit 
the reading of the record unless some objection has been raised ; 
and, if there ia no objection, we will omit it this morning. No 
objection being made, the reading of the record will then be 
omitted. The next business in order will he the election of 
ofBcere for the ensuing year. It has been the custom here- 
tofore to appoint a committee to nominate a list of officers, 
either by the Chair or from the floor. How shall we proceed at 
thb time ? 

On motion, it was voted that the Chair appoint a committee 
of three to nominate ofBcei's; and the Chair appointed Messrs. 
C. D. McDuFFiB, H. F. West, and J. G. Cobdrn. 

The President. Before this committee retires, I desire to 
say a word ; and that is, that I believe that a change of officers 
in our Association, after a stated period of service, is desirable. 
I have been a member of the Board of Government for twelve 
years, I think, and for the last two years the presiding officer ; 
and I tender my thanks for the honor that has been conferred 
npon me in electing me so many times. Therefore I desire to 
Bay to the committidc before it retires, I cannot allow my name 
to be used again, believing it for the best interest of the Asso- 
ciation that I should retire, and give some other person a 
chauce to present facts for the consideration of the Association. 
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While the committee are out, it will be in on)cr for the | 
Treasurer to read hi8 report. 

The reports of the Treasurer, Secretary, and Auditob 
were then presented. 



On motion of Mr. Draper, the reports were adopted and or- ] 
tiered placed on file. 

The President. The next buainesa will be to consider the 
recommendation to our Board of Government as to new mem- 
bers. The Secretary will read the Hat of applications aud 
recommendations. 

The following list of applicants waa read; and, by Tote on 
each name singly, they were admitted to membership in the 
Association : — 



Edward S. Antuonv , 
Hbnry S Bartlett 
D. W. Bliven 
e. c. bucklik 
Fkakk Fries 
William B. Gam brill 
James Uart . 
Alfred M. Goodale . 
Archibald M. Grabah 
Frank Uabkell . 
Elisha H. Howari 
John HofKi.veoN . 

Gilbert P- Wiiit»! 
William R. Wood 



Fcdt River, Man. 
ProBidence, R.l. 
UncascUU, Conn. 
Providence, R.I. 
Salem, N.C. 
Baltimore, Md. 
Baltimore, Md. 
Ameih-ury, Maia. 
Gloucester, N.J. 
Succarappa, Me. 
Harriiinlle, R.I. 
WesiMm, Mia. 
Providence, R.I. 
Mnnchetter, N.H. 
Portland, Me. 



The Secretary stated that Mr. William H. Thompson of 
Salem, Mass., asked leave to withdraw from the Association; 
and by vote his request was granted. 

At this point Mr. McDuffie of the nominating committee 
returned, and stated that the committee were unanimous in 
requesting that there be three or five gentlemen added to the 
committee. 

It was then moved, in order that the committee should not 
consist of an even number, that four be added to it by appoint- 
ment of the Chair, which motion waa adopted; and the Chair 
appointed Messrs. Charles Nodese, HEEVEr Kent, George 
Draper, and R. E. Borden. 

The PREsroENT. Wliile the Committee on N^ominations are 
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deliberating over two or three points, we will take up the sub- 
ject assigned for discussion this morning, and allow them to 
report at a later stage. The subject before us at this time is 
" Double Roving and High Draught versus Single Rov- 
ing, AND Medium or Low Draught." Mr. E. R. Handy 
of Manville, R.I., will bring the matter before us. 



DOUBLE ROVING AND LONG DRAUGHT VERSUS SUTj 
GLE KOVING ANU LOW DKAUGUT. 

BY MR. E. E. HANDY. 

One of the sulijects that we are to talk about this afternoon 
is single roving and low or medium draught, or double roving 
and high or long draught. Or, iu other words, ia it better to 
spin jam on a tipinr.ing frame or tnule, wilh a single roving 
and a roller draught that will not exceed say seven to one? 
or is it better to use double roving aud a roller draught of say 
fourteen to one? 

Now. gentlemen, from which of the two different processes 
can we get best results ? which way will run better on the frame 
or mule, wiiieh way will produce yarn that is stronger and 
more even, and is better prepared to get the highest results in 
the weave-room, both in production and quality? 

For, while we think the production of any weave-room does 
not depend by any means altogether on the strength and quality 
of the yarns used, we do think that it is a very important item 
to nianufacturera tliat the strength and quality of the yarns 
shall be of the very highest degree possible ; and we believe 
ourselves, and we do not think we stand alone in this belief, 
that yams made from double roving and high or loug draught 
are far superior both in strength and evenness than it is pos- 
sible for yarns to be tliat are made from single roving aud low 
or medium draught ; that also the yarns made in this way are 
not only stronger and evener, but we are enabled to get a much 
larger production per spindle than we can by using single rov- 
ing and low draught, providing the same quality of stock ia 
used in both cases. 

But I hear some one say that the idea is unreasonable, that 
better yarn can be made with a roller draught of fourteen to 
one, when every one knows that high draughts on any ma- 
chine in a cotton mill is a disadvantage, and is something that 
we always ought to aim to keep down as low as possible. Very 
true this is, and is just what we believe ourselves; but it does 
not prove by any means that better yarn can be made with 
single roving and low or medium draught, than can be made 
with donble roving aud high or long draught. And our rea- ^ 
son for believing such to be the case is this, — 
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Some twelve years ago we first began experiments with 
double roving and iong draught, and the circumstances th&t led 
us to make these experiments were, that knowing double roving 
was used in many places where fine numbers of yarn were 
made, but always with a roller draught that would not exceed a 
draught that would be used if the roving was used single, and also 
knowing that the yarn made in this way was far better than 
yarn made by using single roving and low draught, and that the 
difference was very nearly as two is to one, we then thought, 
that, if the yarn made with double roving and low draught was 
so much better than yarn made with single roving and low 
draught on fine numbers, would not yarn made with double 
roving and high draught on coarse numbers be much better 
than yarn made with single roving and low draught? or would 
the good results obtained by using double roving and low 
draught be entirely destroyed l>y using a much higher di'aught 
than ever before on double roving in spinning coarse numbers? 
There was no way to find this but to iry it, and this we did. 

We were spinning then on frames No. 40 warp, using single 
roving and a roller draught of 7-^"^. We at once doubled this 
roving, and also doubled the draught; and the yarn thua made 
was, of course, the same as that made when using single roving 
and a roller draught of Ti*q^s- But we also found that yarn 
made in this way, with double roving and double draught, was 
fully twenty per ceut stronger, and a great deal evener than the 
yarn made wilh single roving in the old way, — in fact, so much 
80, that we were enabled to run with three turns less twist than 
we did on single roving, and still make yarn that was fully 
twenty per cent stronger and evener than yarn made as before. 

Fully convinced now that we were right in our idea, we went 
still further, and doubled the roving and roller draught on every 
spinning frame and mule that we had in the mills. And in 
every caee we got the same improvement over single roving and 
low draught as we did when we first doubled on the spinning 
frames, and are running to-day the following roller draughts 
with double roving: No. fi8 mule-filling roller, draught 13jYai 
twist per inch 33 ; No. 45 warp, draught 14 to 1, twist per 
inch 28 ; No. 45 filling, draught l^U^ twist per inch 22 ; No. 
33 warp, draught 16 to 1, twist per inch 23; No. 29 filling, 
draught ISjYoi twist per inch 16. We also have drawn on the 
frame with double roving from 13^^ to 26^"^^, using in all 
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cases a hank roving that would give with each successiT^ 
draught No. 28 warp, and found that this number yarn ms^ 
with a roller draught of 26.88, 22-^^^ twist per inch, broke i 
seventy-two pounds to the skein. Kind of cotton used wflj 
what is called "strict good ordinaiy." 

But, gentlemen, aa we remarked before, we do not think thtt| 
high roller draughts are by any means something to be aimeo^ 
after in a cotton mill. Un the other hand, we believe tha^l 
better No. 28 yarn can be made with double roving and a roller 
draught of say seven to one, than can be made ivith double 
roving and a roller draught of fourteen to one. But, in order 
that we may be able to run this low draiight of seven to one 
with double roving, we would be obliged to use a hank roving 
that would be as fine again as what we use with a draught of 
fourteen to one, and using double roving, 

Now, would the results thus obtained by using a draughl 
of seven to one, double roving, — would yarn made in this way ■ 
be such a great improvement over the yarn made with a draught 
of fourteen to one? Would we get aa much improvement as 
we did with double roving and high draught, that we should 
think it better to make a hank roving that would be fine enough 
80 as to allow us to use a draught of seven to one, double roving, 
making No. 28 yarn? We do not think that we would. For, 
in the first place, how shall we get such fine roving in mills 
where they are making No. 28 yarn? Shall we make it finer in 
the card-room ? How ? By using more roller draughts all 
around is one way. 

But, gentlemen, we think that there is draught enough now, 
and in some cases altogether too much, where Ihey are making 
hank roving for No. 28 yarn, and drawing single. 

But you say we might put more machinery in the card- 
ing-room, so as to allow us to make a hank roving fine ennuglvj 
in oi'der that we may use a low draught and double rovingf^j 
But can we afford to use this machinery, which would greatly 
increase the coat of manufacturing No. 28 yarn. Unless the 
price of cotton goods should be very much higher than they are 
to-day, we think that the cost of manufacturing cotton yarns 
ought to be decreased, instead of increased. 

On the other hand, does it cost any more to spin No. 28 yam) J 
with double roving and high draught, than it does with single ■ 
roving and low draught? On the contrary, it costs less: for 
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the yam is so much improved by this method, that we are 
enabled to get a much larger production on the frame or mule 
than we can when using single roving and low draught ; and the 
greater the production per spindle, the less it coats for labor and 
every thing else in the manufacture of cotton yarns. Further- 
more, we do not use any other muchiuery by using double rov- 
ing and high draught than we do when using single roving and 
low draught. 

But some of you may say that this talk is all very well. If 
a man has what is called a hobby, he will prove that it is all 
right, — at least he will make himself think so. I have tried it; 
I know what it is. I cannot get any twenty per cent improve- 
ment. If it is such a good thing, it ought to show for itself. 

It does, gentlemen, and in more places than one. Because 
some people are unable to run a Corliss engine so as to get such 
high results as others do, does it prove that Corliss does not 
build a good engine? We believe that the fault lies, not with 
the builder of the engine, but with those who are running it, 
and the same with double roving and long dmught. We hear 
of some who have tried it and cannot see any improvement. 
Yes, they have tried it; and how did they do it? In many cases 
— and we know this for a fact — they have changed one frame, 
and run it half a day, or just long enough to get a size, and 
break the yarn, and Gud that it did not break any stronger 
than before ; and we should not think that it would. We 
think for a good illustration of double roving and high draught, 
what it cau do and ia doing, we need look no farther than 
the filling frame; for we claim that double roving and high 
draught has been one of the principal means by which the fill- 
ing frame has been made a success, and we qre enabled to suc- 
cessfully compete with the mule in spinuhig filling ; and we fully 
believe, that, if you should take away double roving and high 
draught, on a great many filling frames where they are now 
using it, they would have some difficulty in spinning yarn that 
could be called filling. Why, gentlemen, we understand it is 
claimed by some that they get fully forty per cent improvement 
on their filling frames in quality and production by using double 
roving and long draught. Forty per cent improvement I How 
did those filling frames run before they doubled the roving and 
draught? We believe that some of them were unable to run 
at all at any profit. 
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But it is said that it is impossible to get such a large im- 
provement by using double roving and long draught ; that the 
results obtained are so small that it would hardly pay to change 
the creels and the draught-gears on the frame or mule. We 
would say in reply to this, that, where an improvement can be 
made in a cotton mill with so little expense as this requires, the 
percentage of improvement would have to be very low indeed, 
so that it would not pay to change ; and we believe that this 
percentage has never been reached by using double roving and 
high draught. In conclusion, we would say that there are prob- 
ably gentlemen here to-day who are as well qualified (if not 
better) to speak on this subject as we are, and we should be 
pleased to hear from them. 
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Mr. Handy 8 paper was attentively listened to, and at its 
conclusion hearty applause was given. The Committee on 
Nominations, being now prepared to report, did so as fol- 
lows : — 

Mr. McDuFFlE. In making the report of the committee, I 
will say the committee took into consideration the question of 
making a change, in order to introduce new elements by pre- 
senting new men for oEBcers: hence we have made up the list 
we have with a desire to give you the best talent possible, 
which is as follows : — 

For President, William C. Loveking. 

For Vice-Pre»ident», Richard Garsed and J. S. Ll'DLAM. 

For Directors, John W. Danielson, Waltke E. Pabkeb, 
R. A. Maspield, George W, Weeks, Henry S. Howe, and 
B. B. Borden. 

The report of the committee was accepted; and on motion 
it was voted to authoiize Mr. Hervev Kent to cast a single 
ballot for the above names in behalf of the Association, and 
they were declared elected to the several offices for which they 
had been nominated. 

Mr. LoiTERiNQ then proceeded to the President's chair, and 
said, — 

President Lovering. Gentlemen of the New England 
Cotton Manufacturers' Association, I hardly know how to 
assume the duties of this office. It is entirely unexpected, and 
I was struck almost dumb when my name was read, or I think I 
should have declined to have it presented ; but, as I understand 
by the report of your committee, an effort is being made to 
secure rotation in office; and. as possibly a brief term of ser- 
vice may see me through with its arduous duties, I most gi'ate- 
fully, though hesitatingly, accept the honorable position. 
Thanking you for your kindness, and bespeaking your in- 
dulgent consideration for all errors, I will endeavor to perform 
the duties of the office with faithfulness and such ability as I 
have. [Applause.] 



Gentlemen, the meeting is now open to proceed with the dis- 
cussion of the question before us, — the question of double 
roving and high draught p. single roving and medium or low 
draught. You have already heard the paper read by Mr. Handy, 
and you are invited to participate in the discussion. The Chair 



awaits any remarks upon the subject. [A pause ensued, nol 
one volunteering to open the discussion, and the PbesidkstJ 
said] There are doubtless many men here competent to speak J 
upon this subject, who have diverse opinions with regard to it..J 
I presume it is a natural bashfulness on the part of a great " 
many that prevents them from commencing at once. [At this 
point Mr. Draper arose to remove an outer coat, and the Presi- 
dent neatly got him to begin the discussion by remarking] Mr. 
Draper is up, and I will call upon him. [Laughter.] 

Mr. George Draper. Gentlemen, you notice it is dangei 
ous to get up to pnll your coat off. 

A Member. It is supposed, when a man pulls his coat off, 
he means business. 

Mr. Draper. Gentlemen, I am somewhat unfortunate in 
not having heard the paper read to enable me to go on, and 
make remarks that will be pertinent to what has been presented. 
There is no question, as I understand it, among manufacturers 
as to whether we shall have double or single roving for fioa 
work, Bueh as yarn for thread and the finer kind of yarn. I 
believe the practice is universal, when anybody wants to make 
a nice fine thread, to use double roving for that purpose. The j 
question how much draught you should give that double roving ' 
is, I suppose, the question before you here ; that is to say, how 
much draught you better give it to be profitable. I have paid a 
good deal of attention to this matter, and have had men work- 
ing for me under iustructiona to be exceedingly careful in their 
experiments, with the intention and endeavor to know the 
truth, and only the truth, in regard to it, I have had more 
experiments tried on about No. 36 yarn than any other; and 
our experiments have been confined more to filling than to 
warp. And I have no liesitation in saying, that, if the parties 
who have been employed by me to experiment in that line have 
made their experiments with care, and have reported to me 
correctly, there is no question about the matter, none whatever; 
with roving that would require a draught of, we will say, 
eight or nine single, put into a frame suitable for it to spin 
No. 86 filling, and then put in two rovings and give it a double 
draught. There is no question but that it spina better; that 
is to say, less ends break ia spinning, other circumstances being 
the same, and there is a greater strength of yarn. If I am not 
to believe that, I must believe that when I take pains to ascer- 
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tain a fact, and take considerable pains, because it has not been 
done in any one mill, nor in any one day, nor at any one time, 
nor by any one person, but it has been done in different mills, 
at different times, and by different persons, the result is not 
to be relied upon. liut that is the rcBiilt which has been re- 
ported to me as correct, and I believe it to be correct. That is 
to eay, you want to spin No. 36 filling from roving already 
made. You could do it to far better advantage to give it a 
draught of fourteen, and use it double, than you could to give it 
a draught of seven and use it single ; and I believe that pertains 
also more or less to warp yarn. I believe the fact of having 
two separate, independent slivers to be twisted together at that 
lowest point of work, gives the yarn a greater strength, and it 
works better even with this extended draught than it does to 
use it single ; that is to say, the doubling at that point does 
more good than the extra draught does harm, and I notice that 
in all these cases, if you make it in that way, you untwist it, 
and it retwista itself in two independent structures. It is in 
the nature of twisting two made threads together to a greater 
or less extent. I am not disposed to make any argument, or go 
into this matter at any great length; but I think, gentlemen, 
that the true meaning of our meeting here together is to learn 
facte in regard to the business we are engaged in. and recognize 
facts, and to endeavor to improve from time to time by ascer- 
taining facts, and applying them to use in our business. 

Mr, CoBURN. Mr. Chairman, I would like to make a 
query of Mr. Draper while he is on the floor, if he will allow 
me to. He has made a statement as to certain trials the con- 
clusion of which he has stated. I simply want to inquire 
whether, in the cases to which he referred, which underlie this 
judgment of his, tlie difference in draught was made as between 
the front and middle roll, or whether it was distributed in the 
frame, only an increase between the first and second. 

Mr. Draper. It is only an increase between the first and 
second. We have tested it by using the same roving and filling 
upon the frame with double draught, and on another frame 
with single draught, and counting the ends that broke down 
on the different frames for quite a long period of time on each 
frame, by testing the strength of the yarn to ascertain which 
was strongest. 

Mr. CoBDBN. The only point was to get at the circum- 
stances under which you had reached the fact. 
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Mr, Prat. I would like to ask a qnestlon. I am sure 1 
point will come up here directly; and that is, whether the elai 
ticity of the yarn with an increase of twenty per cent in thi 
strength haa been increased or diniiniBbed. I ask the questio] 
for information. 

Mr. Dbaper. I do not think I am able to answer th^ 
question exactly, and have not taken that matter into consid-l 
eration in the experiments which we have tried- 
Mr. JonN KiLKUEN. I wish, Mr. Chairman and gentlemen, 
to say a word or two as to the result of my own experience in 
thia matter of double roving. I have had no test of double 
draught; but there la no question about the increased evenness.J 
of yarn made upon two slivers of roving rather than one. Ths I 
difference in the strength is very material. The difference iai 
the evenness of the yarn is quite marked ; and I believe, with- 
out saying any thing on the question of double draught, that 
you can safely calculate upon an increase of twenty-five per , 
cent in the strength of the yarn made from double roving J 
rather than from single roving. I think the elasticity is leaScI 
although I have not tested that matter; but, from the nature I 
of the thing. I have found by untwisting yarn that one sHver'l 
of the roving was twisted around the other, and it produces a 
effect similar in some respects to twisting two threads together 
for the purpose of thread-making. I know cases where changes 
have lieeii made whereby the cost of producing yarn has been 
considerably increased by the addition of machinery and labor, 
but the weaving haa been reduced fully twenty-five per cent. 
I am a strong believer in double roving. 1 am yet to be con- 
vinced in respect to double draught ; but I have been very much 
interested in the paper read before us this morning, and I Iiope 
to be further enlightened in relation to it. I would like to 
hear from Mr. Danielson, I see he is present. 
The Pkesident. Will Mr. Danielson favor us? 
Mr. Danielson. Mr. President, I do not think I can give I 
any information. I am surprised that Mr. Kilburn should call [ 
upon me. We have tried the experiment in a small way, and I 
have seen benefit from it; but I am not able to give any I 
figures at this time. 

Mr. KiLBtiKN. I was induced to call upon Mr. Danielson | 
because I understood that he and Mr. Lockwood had been 
experimenting in this direction ; and 1 have also been told, by 



a member of the Association present, that the Loekwood Com- 
pany of Waterville, Me., are ninniDg their entire milla upon this 
system. Being one of the treasurers of that company I thought 
be would know about it. 

Mr. Chaeles Nodese. Mr. Chairman, a gentleman pres- 
ent has made some testa in regard to strength and draught, 
although he is not a membnr of the Association, I would move 
you that we extend an invitation to the gentleman to speak. I 
refer to Mr. Charles E. Thomas of Woonaocket, R.I. [The 
motion was adopted, and Mr. Thomas was requested to address 
the meeting.] 

Mr. TuoMAS, At the Clinton Mill, Woonsocket, we recently 
changed a filling frame of 128 spindles from single to double 
roving, and its draught from 8.67 to 17.34 to make the same 
number of yarn as before. 

The frames were operated with the Draper evener. The 
number of yarn desired was No. 81.50. 

The experiment, of which I have the data, was continued for 
twenty-nine working days. We took four leas each day from 
each of the frames, 

Of the one hundred and sixteen leas broken of each kind, we 
found that eighty leas of each broke within a number each way 
from the number required. The remaining thirty-six were so 
few of any one number, that, considering them valueless com- 
paratively to base any thing upon, I have not entered them here. 

The eighty leas of each broke as follows : — 
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I may mention, that, o£ the thirty-six leas not given above, | 
the finer the yarn the greater proportionate strength of tha * 
double; and the opposite seemed the case when coarser. 

I kept an account for two and one-half days of the number 
of ends that broke down while running, though I think with 
Mr. Handy it is not long enough to be conclusive. As I have , 
it here I will give the result : — 
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Mr. IT. F. LlPPiTT. Mr. Chairman, it seems as though 
everybody should bring what he can to the discussion of this 
subject ; and, as some gentlemen have given their experiments, I 
thought I would tell what we have done at the Globe Mills in 
Woonsocket. Two years ago this matter was brought up before 
this body, and was discussed by Mr. Draper and others; and, in 
consequence of what was said then, we determined to make an 
experiment, and see what the result would be. We had filling 
frames that were spinning No, 35i filling, running single roving 
with a draught of 7.31, five-hank roving. We took one frame. 
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and fitted it for the double roving to spin the saroe number, mak- 
ing the draught 14,62, In other respects it was exactly the same. 
We then had the number of ends that were broken down on 
that frame carefully kept, and took two frames, one on each 
side, which were spinning with the single roving, and kept tho 
number of ends that were broken on these frames in comparison 
with the other. We run the frames in that way for fifteen doffs, 
I had four bobbins from each frame broken, each doff; which 
made fifteen times twelve bobbins for the total number of 
breakages. We found a very great advantage from double rov- 
ing; and the advantage was so great that we changed over the 
filling spindles we had to double roving, and afterwards, when 
we put the filling spindles into the Social Mill, had them all 
fitted to run double roving. I will give you what we got from 
our experiments on one of the frames which ran single roving. 
This is the average result of the whole number of breakages. 
On one frame, single roving, the number was 35.88, the pounds 
82i, and 103 ends broke ; on the second single roving frame, 
the number, 35.73, the pounds 351, the number of ends were 
85. On the double roving, the number was 35.52, the strength 
was 39.6i, and the number of ends broken was but 58i, which 
made a difference in breaking strength of sixteen per cent, 
in the number of ends that were broken down of forty-two per 
cent, and in the waste (we also kept an account of that) of 
thirty-two per cent. Afterwards we allowed the frame to run 
in that way some little time before we changed the whole of 
them, but finally made another test to be sure we were correct; 
and at that time we got twenty-two per cent increase in strength 
for the double roving and thirty-nine per cent less ends broken 
down. We then attempted to see what we could do on the 
warp in the same direction, and we made experiments which 
were conducted exactly the same way on the warp; but we 
never gained such large results from the double roving on the 
warp as on the filling. The gain we found to be about six 
per cent, and the experiments were repeated three times. The 
per cent gained varied very little from that each time. We 
also tried the experiment on the mules to see whether we would 
get such a difference there. We found tlie gain in strength 
was equally great with the gain in the strength on the frame 
filling; but I was never able to make the mule run as well with 
the double roving as with the single roving. We kept account 



of the number of ends broken for nine different times for two 1 
hours at a time, and several times the single roving had less 
than half the total number of ends down that there was on the 
double roving; but we finally took a little twist out of the 
mule which had the double roving, aud that made a great dif- 
ference in the running. It ran very much better then than it ■ 
did as it was first started. When we first started it, we ran , 
it exactly the same as the other mules. The final result waa ' 
a great increase in strength ; and the number of ends broken ' 
down was about the same when there was one turn less twist 
in the double roving than in the single ; but the number 
of ends that were broken down did not include the roving 
breaking back, and that was a very important item on the 
mules, because we had but very little space to spare on the 
creels. We were therefore very much troubled with the roving 
breaking back, and on that account have never changed our 
mules, nor have we chauged our warp-frames, although wa 
thought of it once or twice, and I think undoubtedly it would 
be a good thing. Six per cent is not as much as forty, but it 
is considerable. I would not think of running a filling frame 
without double roving. I think a single draught is much better 
than a double draught. A draught of seven to nine is much 
better than a draught of fourteen to twenty ; but I think the 
double draught and double roving on a filling frame is far 
better than a single draught and single roving. [ 

Mr. Geoege Drapee. I would conlirra, for I think it is im- 
portant, the statement made by Mr. Lippitt in regard to the twist. 
We uniformly found that, when we had the roving double, it need- , 
ed less twist. It ia on the same principle, that, when you come to , 
twist yarn together, you want it sponge-like, in the first place, 
in order to twist well ; and it seems to me the nature of this 
thing, as I said, is like twisting two fine threads together. An- 
other matter in regard to it, which you will see is a very impor- 
tant matter. Nobody, I suppose, would contend that four-hank 
roving of the usual character with a double draught having 
twenty would be any better than it would fourteen. It may not 
be as good as it would at twelve possibly. 1 do not sjiy that it is 
not. That is a question for gentlemen to try. But the thing 
that comes in heie is that it costs you more to make roving finer. 
We want to get the results, if we can, at the lowest cost ; and. if 
when you have got your roving made four-hank roving, it will 
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Btand a double draught, and answer your purpose very well, 
carrjiiiig it up to Kixteen or thereabouts, why, then, you do not 
want to make your roving any finer, because it will cost you 
more money. That is wliere the point comes in. The question 
is practically to settle, when you have made your roving double, 
or made up your mind that it is an object to use it double, to 
Trhat extent you will carry it, or how fine you will make your 
roving. I am satisfied myself, so far as I have observed, that 
in making filling yarn the gain is very great, I have not any 
douht about it, and in making warp yarn I believe there is a 
material gain. The gentleman speaks of six per cent. There 
have been times along back when we have been very glad to 
loan money and get six per cent on it, and I do not know why 
we should not be glad to get six per cent on our improvements 
in machinery, [Applause. 1 

Mr. Danielsok. Mr. Chairman, I feel that perhaps some 
explanation should be made in regard to the Lockwood Com- 
pany at Waterville, as Mr. Kilburn has referred to that mill. It 
is true that the Lockwood Company are using double roving in 
their new mill, but they are not using the double draught. In the 
No, 1 mill the draught on the warp is about seven ; in the No. 2 
mill, where the double roving is used, the draught is about twelve, 
increasing the draught, as you see, about seventy per cent. 
When I was up before, I remarked I could not give any results, 
because we are not using single roving for the same numbers of 
yam we are making with the double roving. That the work is 
very satisfactory, is the most I can say in regard to it. I am 
satisfied of one thing, that, if you have poor roving, you 
get better results with double roving ; or to make the mat- 
ter a little clearer, perhaps, if you could have perfect roving 
and perfect spinning, you would not get any great advan- 
tage by doubling your roving. But the difficulty is that we do 
not always get perfect roving, and by doubling it I have no 
doubt we get a better result in the evenness of the yarn ; and 
that is where the strength comes in, the evenness of the yarn. 

Mr. C. I. Bahker. Since this matter of double roving and 
double draught has been discussed before the Association, I have 
made some few experiments in that direction. Not having the fig- 
ures with me to-tlay, I did not think I would say any thing about 
it; but for general information I will give you what my experience 
has been in that direction. On No. 30, where we used seven 



draught, I put in double roving, and made the draught fourteen 
and a fraction, in order to produce the same number of yarn, I 
ran two frames for a week side by side, and kept account of the 
breakage, and also tested the yarn each day, seven bobbins from 
each frame ; and I did not find any difference. I did not find 
that the double roving and double draught were any better. I did 
not find that it would stand any more, and, from my reeolleo- 
tion now, it was not quite so much as it was from single roving. 
Hence, as far as the question of doable roving goes and medium 
draught, I have no question at all in my mind but that would 
make the best yarn. In fact, I know it, because we have tested 
it repeatedly at our place. But as to double roving and double i 
draught, using, in place of seven, fourteen and a fraction, to 
produce the same number, I should want considerably more in- 
formation and light upon the subject and evidence before I , 
could be convinced that this would be advantageous to the ' 
manufacturer. 

A Member. I should like to ask the gentleman whether it 
was filling or warp ? 

Mr. BabkeB. Warp, sir. 

A Member. Did it require more or less draught to produce 
the same number? 

Mr. Barker. More. 

A Member. Then the result covered the same number? 

Mr, Barker. The same number at different times. 

Mr. Chales Nourse. Mr. Chairman, I would like Mr. 
Stiles, of the Victoria Mills of Newburyport, to be called upon. 

Mr. Stiles. Mr. Chairman, believing in the saymg of the 
little boy, " You'd scarce expect one of my age to speak in publio 
on the stage," I did not bring any figures with me ; but about a 1 
year and a half i^o it was suggested to us to change one of our 
filling frames to double roving and double draught. I said to 
the gentleman who suggested it, not speaking very creditably to 
his intelligence, "Go ahead." I told him tlie idea was prepos- 
terous, that we could make as good yarn with fourteen am 
half draught as with seven and a fourth. They went and made 
the change, and we assisted him in making the change ; and j 
they kept account, as has been stated here. We took out one \ 
tooth of twist making No. 29i yarn. The yarn was {nUy I 
twenty per cent stronger, which of course means so much I 
evener. It was so much better, that, after running it two months. 
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I ordered the whole of our filling frames changed. We added 
twenty per cent to the amount of work done by each girl ; and, 
as they claim they do not work so hard by twentj'-five per cent 
to do twenty per cent more work, we must be getting very 
much evener yarn to make it so much stronger. We are get^ 
ting a larger production. I presume we are running our frames 
as fast as any in the country. Our numbers average 26J. We 
have three numbers of yarn, 19 and a fraction, 25, and 29. 
On our 19i yarn we run a hundred and forty-two turns on the 
front roll. Each girl tends about six hundred spindles, and 
gets ninety cents a day. We are spinning on the average 26i 
for about one cent per pound in the spinning room, costing us 
a fraction above half a cent per pound in cloth. On our 25 
yam we run a hundred and thirty turn on the front roll. Each 
girl tends on that sis hundred and seventy spindles for about 
ninety cents a day. If any one had asked me a year and a half 
ago, and I did not know what I know now, if fourteen draught 
was better than seven, I should have said, "No." And the 
opinion seems to be entertained by some now. But the facts 
are before us, and they are hard things to contend against. Our 
girls can run twenty per cent more work, and produce twenty 
per cent stronger yarn, with a draught of fourteen and a fourth, 
if you double the roving. Yet it is hard for us to say we 
believe in fourteen draught instead of seven. If any gentlemen 
are desirous of further iuformation than I can give, I should be 
pleased to see them at the Victoria Mills, and will, with great 
pleasure, show them our spinning frames. 

A Mbmbeb. I would tike to ask Mr. Stiles how much larger 
production is the loom yielding than before ? 

Mr. Stiles. For the same reason, that I did not expect to 
be called upon, I cannot give the gentleman the information 
he desires ; but it will be a very easy matler to figure it up, and 
send it to the Association, or to any gentleman who will give 
me his address. 

Mr. KiLBURN. I would like to hear from Mr. Greene, of the 
Cabot Manufacturing Company. 

Mr. Greene. Mr, President, I never have had any experi- 
ence in double roving or double draught; nor did I ever expect 
to live to see the day that, if the roving was ruined in the card- 
room, we could fix it afterwards. [Laughter,] Hut I do not 
know but we can. It used to be considered, when the work 



was spoiled in the card-room, it was spoiled beyond remedy ; hut,^ 
if this double roving and double draught is going to correct it»l 
we shall have to accept it. 

Mr. Danielsos. If I understand Mr. Draper correctly, beJ 
gets better results from double roving in spinning filling ooT 
frames, I suppose he means, than in spinning warp ; and I would. 
like to know why. 

Mr. Deapke. I think I might have stated that, and I think 
I could say what the reason is. The fact was brought out J 
before I spoke here, that they found it was necessary to reduQoa 
the twist when they came to double the roving. And as 
want to spin the filling with the loM-est amount of twist, as* I 
rule, that we can, and we are not bo anxious to do it in the J 
warp, I think that that is the true reason for it, that in spinning 1 
with the least possible twiat we get the greater advantage. I 
That leaves it more in the condition of the roving itself, with-f 
out the element of twisting. 

Mr. H. F. LiPPiTT. When I was making the experiment 
I told you about I was very much puzzled by that same ques- 
tion which Mr. Danielson has asked; and I thought it ovi 
great deal to see if I could find any explanation of it. I have 
come to the conclusion that it was due to the fact that fine ' 
places in a thread need more twiat than coarse places to gain 
their maximum strength, just as fine yarn needs more twist 
than coarse yarn ; and that, as properly made warp has all the 
twist it will take to advantage, it has enough for both the fine 
and coarse places. Filling, on the other hand, being made 
with aa little twist as possible has no surplus, as in the case of 
the warp, to run into the fine places. In filling, probably, the 
fine places have no more twist than coarse places, while in 
warp they probably do; and therefore the strength of fine 
places in the warp is nearer the strength of coarse places in 
filling. The effect of doubling the roving is to take out the 
fine places, and to even the thread; aud these places, in filling, 
being weaker in proportion to the strength of the coarse places 
than in warp, it follows that by taking them out of the filling 
you make a greater gain than by taking them out of the warp. 
The gain in the filling is greater than the gain in the warp, 
because the fine places in the filling are weaker in proportion 
to the average strength of the thread than the finer places in 
the warp ; and they are weaker because the filling has no aat- 
plUB of twist to run into strength there. 
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Mr. Brown. I would like to ask what is tlie dratiglit on 
jour fly-frame ? 

Mr. LiPPlTT. The draught is 6.6G. 

Mr. McAiCTfiUR. I feel Domewhal{1i£fideiit about addressing 
an audieuce of this character. I presume there is hardly a 
member present who cannot express his views more clearly 
than it is possible for me to do. However, as I have been a 
member of the Association for the past twelve years, and have 
taken no active part in its discussions, it would seem that I am 
somewhat selfish in coming here from year to year, getting 
what iufoimation I can, and keeping what little I might give. 
Therefore I will tell you my experience with double roving 
as far as it goes. Some fifteen years ago I was employed as 
overseer of the warp-spinning in the Mauville Company's mills 
at Mauville, R.I. Mr. Russell Handy was then and is now 
manager. Mr. Handy, as we all know, is a man of practical 
ability; and, as I have had some little practical turn of mind 
myself, we often exchanged views in relation to this matter of 
double roving and high drafts. We finally concluded to change 
one frame from single to double roving, and we found the 
results very gratifying indeed. We run the frame several 
weeks without making any further changes, watching it care- 
luUy, and comparing the quality of the yarn with that spun in 
tdngle roving. We had uo machine for testing the strength of 
the yarn. The only substitute for trying its strength and elas- 
ticity was in the old-fiishioned way by drawing about a yard 
from the bobbin and stretching it out between the hands, a 
way of testing the yarn that was common with spinners. We 
also kept a strict account of the number of threads that broke 
down in the frame, and compured them with those that broke 
in the adjoining frame, — the result of wUicii wjis strikingly in 
favor of the double roving. I am sorry tliat I am uuable to 
give you the figures of the test which we made at that time, 
having mislaid them. We decided to cliange half of our 
frames on to the double roving. When this had been com- 
pleted, we had hardiy ceased congratulating ourselves when we 
had trouble from another point. 

The spinners on the lower half of the room became dissat- 
isfied, claiming tliat the help who were on the double roving 
could tend mora spindles, earn more money, and work easier; 
and sitid that they ou^bt to be paid more per side, or have an 
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opportunity to work on tlie same kind of work. We then 
concludt'd tliiit it would be best to change all of the frames oa 
to the double roving. I remained in charge of the room about 
a year after milking the change ; and I am free to say, from all 
my experience as a spinner from a boy up to the present time, 
I never saw a better running room of spinning than we had 
there. We iJid not run the spindles at as high speed as most of 
mills run uow: they ran about six thousand revolutions per 
minute, and the draught in the rolls was about 1-1 to 1. 

About ten years ago I was engaged to take charge of 
Manchaiig Mills. The new mill No 3 was built and equipped 
for making fine work, and they were tlien changing the warp- 
frames from No. 50 to No. 28; and were also changing roving 
in the frames from double to single. To this I objected, and 
we decided to stop where we were. 

They had changed some twenty-eight or thirty frames, which 
represented about one-third of the spindles in the room. I told 
our treasurer that I could convince him that it would he better for 
us to continue to run the roving double, even at the expense of 
a high increase iu draught. We took one frame, changing one 
side on to double roving, and the other side run with single; 
both Hides working the same hank roving, and making as near 
as possible the same number of yarn. We run the frame thirty 
days, sizing and breaking the yarn from each side everyday; 
and in all of that time there was not one instance that the yarn 
.from the single roving broke as strong as that which was spun 
from the double. 

That may seem strange, but there was not one single excej 
tion in the whole tliirty days' trial. We then changed all the 
frames back again on to double roving. I would say that in 
this mill we have four operations of speeders. Therefore it 
would not be fair to compare the yarn produced from ft with 
what has been said here to-day in relation to double roving 
and high draught. But in our No. 2 mill, so called, we have 
only three operations on speeders. The warp-spinning iu tbia 
mill was changed from single to double roving some four or five 
year ago, and from this we have made a number of tests. I 
will give you the results of two or three that we made quite 
recently. The first that I will read is a test that was made for 
six consecutive days. The speed of the front roll in the single 
was ninety-six revolutions, iu the double one hundred aud five 
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draught between his middle and back rolls, it was probably 
the reason why lie was obliged to increase his total draught to 
a little more than double in order to get the same number of 
yarn. When you increase the draught of course you decrease 
the speed of the middle and back rolls ; consequeutly there is 
not the same per centage of difference between the middle and 
back when compared with the high draught between the front 
and middle, but about half. Now, some might have the idea, 
that, if the total draught was the same in all the frames in a 
room working the same hank-roving, the yarn ought to be the 
same size or number. But this is not so ; as I know that I can 
easily make a difference of two or three numbers, either coarser 
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or fioer, with the same bank-roving and same total draught. 
My experience &a a spinner leads me to believe that, if the rolls 
are properly weighted, the draught between the back and mid- 
dle rolls does not amount to much. If the roving in frames 
that some spinners have was drawn as much between the back 
and middle rolls as the draught figures, it would make wretched 
poor yarn. But it does not do (hat, because the back rolls are 
weighted so lightly that they do not draw. It simply keeps 
the roving straight, and stretches it but a very little. There- 
fore, if you take a part of the draught from the back and 
middle rolls and place it in between tlie middle and front rolls, 
yon really increase the draught of the frame in proportion. 
Any one can easily satisfy himself on this point if he 
chooses to try it. In one case we in reality more than double 
the draught, as you will notice in the report of our testa, which 
I will now coutiuue to read. 

The draught between the middle and front was 7.27 on the 
Bingle, 14.77 ou the double, — an increase of over 108 per cent. 
The average number of yarn for the six consecutive days was 
27.21 on the single, and 28.17 on the double, — a percentage of 
8.52 finer. You will notice that the double is nearly one num- 
ber finer than the single, although they were both reeled from 
the same roving. I claim that this result is caused by the differ- 
ence in draught between the back and middle rolls. The aver- 
age breaking weight on the single was 55 pounds, on the double 
57 pounds. — an increase of 3 63 per cent stronger. The aver- 
age breaking weight of the strongest of the six reelings was 
59 pounds on the single. 

Question. What was the number of your yarn? 

Mr. McArthur. No. 28, or a little on the light side of that 
number. The average strength of the strongest on the double 
was GO pounds, — an increase in favor of the double of 1.69 
.per cent. The average of the weakest threads in the six reel- 
ings was also taken, and was 51 pounds ou the single, 54 pounds 
on the double, — an iucrease of 5.88 per cent in favor of the 
latter. The extremes, from the strongest to the weakest, were 
noted, and were from 48 to 61 pounds on the single, — a differ- 
ence of 13 pounds; on the double tbey were from 52 to 62, 
a difference of 10 pounds, — giving us 30 per cent in favor of 
the double. I claim that this shows one of the main points in 
iVor of the double roving. It proves clearly that the yarn is 
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advantage. 1 have with me a report of other tects, which 
made at about the same time and in the same way. But I fear 
I am taking up too much of your lime. 1 will give you the 
average of Noa. 1 and 2 of the testa we made, and will then 
give way. 

The average number of yarn was 27.17 on the single, 28.02 
on the double, — percentage 3.13 finer on the double. The 
breakage was 55 pounds on the single, and 5tii pounds on the 
double, — "2.73 percent stronger. Strongest threads 59 pounds 
on the single, anil 59.87 on the double, — an increase of 1,41 
per cent. The weakest threads 51.12 on the single, and 58.50 
on the double, — gain of 4.5(3 per cent in favor of the latter. 
The extremes from 48 to 61 pounds on the single, anil 51 to 
61i on the double, — a difference of 13 pounds on the single, 
and lOi pounds on the double, — a percentage of 23 81 in favor 
of the double ; the total draught in each teat being 7.46 on tha 
single, and 14.93 on the double. 

I have also another test made in the same way as those 
have given, with the exception of a change of one tooth in 
twist-gear, making the twist 4.39 per cent, instead of 9.55 
in the other two tests. 

Mr. Geeene. There is one thing, it secma to me, that has 
been overlooked here entirely. It is generally considered that 
the heavier we weight the roll, the more it injures the staple. 
Now, so far as I know from what I have heard, they use the 
same weight on their roll in double roving as they do in single. 
Now, if that is the case, it seems to nie it would make a 
material difference in the strength of the yam. It is really 
double weight for the single roving; that is, just as much 
weight as when u^ed double. 

[A con vernation bfre ensued between gentlemen, which was 
inaudible to the reporter.] 

Mr. H. i?. LiPPiTT. In this case the gentleman is partially 
correct, I think ; that is, under the back and middle rollers 
there is more cotton: but those rollers run very slowly. They 
run only half the speed tlmt they do with the single draught. 
Under the front roller there is the same amount of cotton that 
there was in the case where you had the single roving. The 
atraijd there is exactly the same size, and has the same amount 
of cotton as the other. 
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Mr. Birkenhead. In respect to tlie drauglit on the rolls, 
there ia quite a difference between the English idea and the 
American idea. It seems to be universal in England, and has 
been for thirty years to my knowledge, to hiive the middle roll 
not weighted at all. So in this case 1 think thiit ought to 
be considered. Now, if they can run with the middle rolls not 
weighted at all, why do we weight rolls? la there any ad- 
vantage in it? There must be a right way some where, if some 
weight them and some do not weight them. I have tried 
expenmentti in that line, not sufficient to ascertain any deter- 
mined facta about it; but 1 have tried it as far as this: I wanted 
to know what the limit was in having a roll the ordinary eiza 
without any weights in the middle ; and, in order to test it, I 
put in wooden rolls, which weighed but a few pennyweights: 
they were about five-eighths of an inch iu diameter, of black 
walnut, and I let them run. That was an extreme case, running 
the middle roll without any weight on it at all; and I think 
there was no dilference. It is a hard thing to judge when 
there is any difference in yarn about thin places. 1 took the 
yarn that was spun in the frame where the middle roller run 
simply by its own weight, and put the yarn that was spun with 
the wooden roll alongside of that, and yarn from weighted 
rolls, and I could not make up my mind which looked to be 
the best yarn ; but still, I think, if I had to give a preference, 
I should have preferred that which was run with the wooden 
roll, with no weight at all. 

There is another (question in regard to eotton-epinning. I do 
not know as I know much about it, it is so many years since I 
was an overseer ; but I look back to the way the old lady used 
to do her spinning. What kind of roils did she have? She 
did not have any great weight, but used her thumb and finger 
to regulate the size of the yarn ; and, if there was any long 
fibre, there was so little weight put on it that that lung fibre 
would draw out without any interruption. But we know if we 
put an enormous weight on the middle roll, and put light 
cotton in there, it is sure to break it. I think this roller 
question ought to be investigated, and I think that some good 
results may come from it. I simply mention this. As I said 
before. I have not tested tlie thing only in a slight degree. 
The way to do it is to take two or three spinning frames, more 
or less, and put wooden rolls on them, and see whether there is 
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nuy dmdvantage in that. If we can get the two extrem 
points, we shall find a medium somewhere: but I think we an 
going to the extreme in weighting the middle roll, adding com 
plication to the frame, and expense in covering the roll. 

Mr, Beown, I have been very much interested in the talrq 
here to-day about long draughts; but one thing has struck me 
as very odd, that is, that in everj- case where they have tried to 
make warp with double roving they have not made any very 
material gain, while in filling they have gained very decidedly. 
Now, what ia the reason for that? I am sure I do not know; but, 
in theorizing upon the matter here to-day, we find very generally 
that filling roving is made from the same slubber and interme- 
diate as the warp : consequently there must be a larger draught 
on the filling fly-frames; and when the filling ia kept distinct in 
the carding room the usual method ia to incorporate waste with 
it, either o£ which would make poor roving as compared with 
warp. Now it seems to me that it ia proved here to-day that 
you can use poor roving by doubling it on the spinning frameSi 1 
and, if your roving is good, it will spin as well single as double. 

Therefore, gentlemen, if your carding machinery ia not equal I 
to making good work, the best thing is to get rid of it, and put I 
in some that will. [Applause.] 

Mr. Draper. I would like to have the gentleman quote the ( 
testimony there has been that they are using poor roving Iq | 
any case, I have not heard that they are using poor roving, 
because they found it run better double. There has been no ' 
testimony given here to-day to that effect, at least, not in my | 
hearing. 

Mr. Barker. In answer to that, I think the gentleman 
who sits over there (indicating Mr. Lippitt], in making hia 
argument for long draught, used this phrase, if I am not mis- 
taken, that where thin places come in the roving, by putting 
two rovinga together, you overcome that thin place ; that is to 
aay, a thick place ia bound every time to come where the thin 
place ia on the other one. [Laughter,] 

Mr, Lippitt. The gentleman will excuse me: I did not aay 
it will come every time. 

Mr. Barker. Well, I put that in. [Laughter.] Now, ifcj 
seems to me that this matter is one of vital importance; and XM 
presume that seven-eighths of all the manufacturers herel 
present have thought this over, and tried it in some form or J 
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other since we met here the last time; and it is very interest- 
ing to me to bring out thia (liacussion, and let us see what there 
is in this fourteen iind eighteen and twenty inch draught. If 
there is any thing in it, we all want it ; at least, I do, for one. 
Now, it seems to nie, in the first place, that we have started 
on the wrong basis. Every one that has spoken on thia sub- 
ject in favor of long draught had finally switched in some- 
where poor roving. Now, I am going to atart on the basis of 
good roving; for that is the foundation of all manufacturing. 
Without good roving, well made, the whole thing is a partial 
botch from the time it teavea your picker until it gets into 
oloth. That is my experience in the matter. Hence I should 
start with good roving. Now, I contend, with good roving 
properly made, with proper draught, and proper doubling with 
three operations at least of roving frames, that you can make 
just as strong yarn with single roving and seven draught. If 
I had my paper here, I think it would show that the single 
roving with seven draught was stronger than the same i-oving 
doubled with fourteen draught. I have tended the frames my- 
self, and I know some thing about it. And certainly I should 
rather tend a spinning frame with half the number of bobbins 
to take care of than I would double the number. I do not be- 
lieve there is a girl in Christendom that can tend so many spin- 
ning frames with double roving, ;/ they have double draught, as 
she can on single roving if the roving is right. But if it is bad 
roving, and you are going to iix up the bad roving in the spin- 
ning frame, it ia all right. 1 would rather have four doublings, 
if it ia bad. [Laughter.] Hence it strikes me it is a very im- 
portant question ; and I think that we should start with good 
roving, and see how ihat comes out. 

Mr. Stiles. I would like to inquire of the gentleman who 
has just sat down, if. in his experience in running spinning 
frames, he ever made any yarn or roving that was absolutely 
perfect, that he could not in the length of a bobbin find a fine 
or coarse place in the yarn. 

Mr. Barkee. Nothing on this earth is perfect, and I do not 
expect to see perfection until we all get up yonder [pointing 
upward], and 1 expect to meet you all up there. [Laughter.] 

Mr. Stiles. Then it seems to me that the gentleman has 
assumed an utter impossibility. [Renewed laughter and ap- 
plause.] 
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Mr. Draper. I have been about cotton-mills foi- fifty years j 1 
and for all thsit time, and under all circuniMtances, I liave heard ' 
people talking about doubling and putting two Btraiids together 
there, and roving here, and saying it would have the effect to 
even the yarn. Now, we have got a man that is talking about 
making perfect roving. If he succeeds in making that, I think 
he will succeed in maintaining hia argument. But I was talk- 
ing of raving aa you find it, and aa people are capable of making 
it, and as they are making it, and as they find it profitable to 
make it. You will find it profitable to use double roving for 1 
making filling. I have no doubt but what you can spin more ■ 
yarn of as good quality on warp, because, when you reduce the 
twiat aa little as required, your front roll is speeded up, and 
that means a greater quantity of yarn from the frame. Now, 
then, girls tending a frame put double roving on, and the rov- 
ing does not run off any quicker from the bobbin. It is ft 
question whether they will put a roving bobbin in one place or 
another. They have more put in when they start the frame. 
It seems to me the gentleman has not examined the subject so 
fully, neitlier has he tried so many experiments, as some of the 
rest. I 

Mr. Barkkr. I did not mean to say (if I did eay it, I will I 
take it back) that we can get perfect roving, but that is the 
object to be sought for. I do not suppose perfection exists in 
a cotton-mill to-day. In the matter Mr. Draper has brought 
up in regard to a double number of bobbins, they are more 
crowded. There ia not room for them. You ciuinot do the 
work so handily aa you can with single roving, and hence it ia 
more work. In regjird to the twist, some of you have no 
doubt seen two rovings. black and white, drawn together. I 
want to know if anybody ever saw two rovinga, black and 
white, drawn together, as we do, nmny of ua, in making colored 
work, when the twist is even. That, it seems to me, illustrates 
the malter pretty weil. In looking at colored yarn, where 
there are black and white drawn together, you will always see 
more or less unevenness, one thread drawing more than the 
other, and it does not draw even. Now, the question has arisen 
in ray mind, it is quite possible that white roving does the same 
thing. If it does, I do not see how it is going to make it 
stronger. 

Mr. KiLBURN. I think, if we should turn back to some early 
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reports of this Aesociation, we ehall find that this subject had 
been well ventilated by a former member, Mr. Wheelock of 
Norton, I think, during the first seven years. Tliey laid very 
great stress upon the value of two rovings being drawo on 
the same rolls, and then twisted together. In fact, I remem- 
ber quite distinctly that he talked so long and so earnestly 
about it that many members of the Associiition were disgusted 
with the subject. But I have since been made to believe that 
we made a great mtRtake in not doing what he said. I think 
there is no question as to the value of two rovings being twisted 
together, and the fact that you can get twenty-five per cent 
stronger yarn from double roving than you can from single. 

Question. Using double draught? 

Mr. KlLBOBS. No, I know nothing of double dranghfc. I 
am only speaking of the advantages of twisting the two slivers 
together, increasing the strength. I think we shall find it prof- 
itable reading to peruse some of the former reports of this Asso- 
ciation, and see what Mr. Wheelock had to say on this subject. 

Mr. Garsed, Mr. President, I have had, as yon are aware, 
a good deal of experience in cotton-spinning, dating back to 
1827; and in that time we have made a great deal o£ double 
roving, but not double draught. For many years we have made 
a specialty of such yarn, getting a higher price for that special 
yam ; but in ho instance have we exceeded, prultably, eight or 
nine of a draught to make an extra yarn frum double roving. 
Whenever I have tried, and it has only been recently, to make 
double-roving yarn with excessive draught, it has always been 
at tlie expense of a want of uniformity in the size of the thread. 
Sometimes, in testing the breaking-strength of the yarn, it 
would appear to bear a greater weight, notwithstanding the 
fact that it was uneven to the eye. Only a few days ago we 
were making on our mules some yarn — I think, No. 9 — for a 
special purpose, and it was from double roving. There were 
two mules running in that way. One was running on double 
roving with a draught of nine, the other with a draught of 
thirteen. Now, the yarn, to my judgment, was not worth as 
much within twenty-five per cent where we had the excessive 
draught — I am speaking of appearances now — on the one 
that had nine as against thirteen, But I do not rely upon ray 
own experience only. We must look at the practice of the 
early spinners, and the spinners down to to-day. Why is it 
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that the thread-makers put In doubles from twenty to forty 
thousand? They double from the lapper; they double upon the 
cards; they double &om their combers; and double, and double, 
and redouble, until before they get it into yarn it will number 
up sometimes forty thousand. Now, we know the importance 
of perfectly uniform yarn in making sewing-thread. If there is 
a necessity in that case, why is there not a necessity in the 
ordinary work that we are doing, with this difference, that we 
do not apply the same crucial test to the weaving of yarn that 
you are obliged to apply for sewing thread? 

Mr. Dkapek, I would like to know if they do not in all 
cases double at the spindle ? 

Mr. Garsed. I think they do always. But the matter 
before us, gentlemen, to-day is not a matter of doubling at the 
spindle, because there is no question about the superiority of 
the yarn made from double roving. But do not let go of the 
subject before ua. Is it as good work with fourteen of a 
draught double roving, as it is with seven of a draught single 
roving ? That is the question before you. I do not believe it a 
bit. [Laughter.] We have never tried the experiment of giv- 
ing our customers fourteen of a draught, and calling it double- 
roving yam, because I do not believe they would accept it. 
But I propose to try it when I go home ; for some gentlemen 
here have spoken bo warmly on the subject that there can be 
no doubt that they are in earnest about it. I cannot under- 
Btand how we can put fourteen of a draught into the spinning 
frame, and have better yarn. Yet gentlemen say it is so in their 
experience ; and I will know more about it before the next meet- 
ing of the Association, whether it is a fact or not. I tried some 
experiments a few days ago; and, in confirmation of what was 
8aid here, the j'arn is coarser. A draught frara fourteen makes 
heavier yarn than from seven ; consequently the yarn is heavier, 
as twenty-five is to twenty-six : therefore you gain that much. 
Is the yam from the same cotton, the same carding, the same 
preparation, the same slubber, intermediate and roving frame, 
and same size roving, — is that equal? I am not saying, any 
better, for I do not believe that. [Laughter.] But is it equal, 
both having the same draught? Now, I could cite instances, as 
my friend Barker has said, of double-roving yarn, having one 
whit«, one black, or brown, or red, or green, or any other color ; 
but I have never yet seen a yam made even in that way. It 
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would be supposed that eacb roving, if you have two, would 
make a very fine yarn. I have no doubt of that. But it does 
not make even yarn in black, or white, or red, or orange ; for I 
have tried it five hundred times, and for twenty-five years, and 
never yet saw an even draught from two rovings, one white and 
one any other color. Hence I infer there is no such thing as 
perfect evenness in your yarn as it comes to the front roller of 
a spinning frame. But I have seen a great deal better yarn, 
where the work was all done properly, and the roving was 
proper size for yarn to be made. I have seen a great deal 
better from double roving than I have ever seen from single, 
and we always got a better price for doing it, because it cost 
more money to do it. You cannot get such a draught on any 
spinning frame, unless it is specially made, so far as I know. 
At least, I have never succeeded in doing it. Is it worth our 
while to accept any part of it unless we know it to be a fact? 
Then, I say, take your kids off, and go ahead. Now, I will 
answer my friend Birkenhead about the wooden roller. The 
use of a wooden roller between the front and back rollera 
seems to be more to even the fibres in parallelism — that is 
to keep the fibres from curling up — than for any other purpose I 
can imagine. In proof of this, in a French mill, some years ago, 
I noticed for the first time in my life wooden rollei-s between the 
back and front roller, where the middle roller now is. I asked 
the superintendent what the object was. He said, " Take it 
out." I took it out, and in a moment the yarn was twitted; 
it was evidently bad yarn. " Now," he says, " put it in again." 
And every time I put the roller in, the twits were taken out. 
So all you have to do is to keep the roving down by ever so 
light a weight, and it prevents the fibres from rising or getting 
into another position, owing to the curly nature of the cot- 
ton. That is why we do not need any weight on the middle 
roller. 

Mr. Kii-BnBN. My attention has been called to the differ- 
ence in the nature of these two cottons, where a colored and 
white cotton have been put together, and its nature is there- 
fore changed. It does not draw the same as when it has the 
natural vegetable oil in it, I think that will account in part 
iuv the difference in white cotton and colored. I think the one 
is nut as even apparently when made in that way as it would 
be when made in two slivers of cotton iu the natural state. 
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Mr. Davis. Mr. President, I move you, that in order to 
meet the expenses of the coming year the Board of Government 
be, and they hereby are, authorized to lay such assessment upon 
the members of the Association as, in their opinion, is required, 
not exceeding in amount ten dollars, as limited by the by-laws. 

The motion was seconded and adopted. 

At this point a recess was taken until two o'clock. 



AFTERNOON SESSION. 

The President. Is there any thing further to be snid upon 
the topic we were discussing this morning, " Double roving and 
high draught vers wg single roving and medium or low draught"? 

Mr. Garsed. I think, Mr. President, we had better finally 
exhaust that subject. 

Mr. Draper. Mr. Chairman, I was, I must pay, consider- 
ably edified by putting the remarks together that were made 
this forenoon ; and I think that Mr. Garsed, as we can call nnmeb 
here, is approaching the pith of this question. He told you the 
advantage of doubling in the various stages, and I presume he 
would tell you that the last stage was the most important of 
all. At any rate, he said that nobody thought of making a fine 
number of yarn nuless they doubled it at the spinning the last 
point. So much we have found out; so much is admitted as it 
regards the benefit to be derived from doubling. Now, the 
question that we have presented here is this, — they all admit, 
all tell you, that an increase of draught in single roving above a 
certain point is injurious, exceedingly injurious. I think we all 
believe that it would be injurious to undertake to draw twelve, 
fifteen, or sixteen on what we call good work. Now the question 
comes in, if the increase of draught is injurious on single roving 
above a certain point, as I admit it is ; and I do not say that it 
is not injurious on double roving, but we have got two things 
put together. The question that we are trying to find out is. 
Is the advantage that is to be gained by doubling the roving 
more than offset by the disadvantage of increasing the draught? 
We do not propose to say that, when you are making these very 
fine delicate things, where you can afford to spend any amount 
of money to make j'our roving or to make your yarn, providing 
you can get it perfect. That is not the problem, as I under- 
stand it, because that is the course pursued. The real question 
is here, — take it as practical men that have got yarn to make 
and cloth to make. To illustrate, we will say on print cloth, 
for in that region is the largest amount of manufacturing wo do 
in this country. Now, the question is here, — we will say you 
are making it out of four-hank roving. You could not make it 
out of any finer roving than that, unless it cost you more 
money. You have got to have more roving machines and other 
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appliftDces, and it will cost yoa more money. You have got youi 
four-hank roving. How can you get it into cloth to bfst advan- 
tage? Can you get it into cloth by spinning it single with a« 
draught of seven ? or can you take the advantage of doubling your] 
roving, or the disadvantage, if there is any, of a draught of fou] 
teen? And can you on the whole make your cloth cheaper that 
way than the other to better advantage? That is the problem 
that we are undertaking to study here. Now, from that you 
may branch off on to other subjects ; hut I espect the result i 
will be this, that people will make up their minds that they befc-V 
ter use double roving, and that they will accordingly see how^ 
much draught tjiat double roving will bear. For instance, in the 
room of coming up to fourteen they might stop at ten ; but it is 
a fact that, whenever }ou do double your roving, you put an 
increased draught to it any way. That is to say, it is easy to 
draw double roving ten or twelve, as I understand it. It is easy 
to draw single roving seven, eight, or nine under certain circum- 
stances. Now, the discovery that some manufacturers think 
they have made is, that they can increase that draught, for the 
sake of this doubhng up, to fourteen or sixteen, without doing 
as much injury by the increase of draught as they gain by tho. J 
increase of doubling. I think that is a fair statement of tbi 
case, and I think people will approach it in that way. 

Mr. Garsed. Mr. President, Mr. Draper says that it Iiaftfl 
been the practice wherever we use double roving we use i 
increase of draught. That has not been our experience. 

Mr. Dbapeb. Then it is not as universal as I supposed, 
know instances where it is done. That is all I can say aboutifl 
that. 

Mr. Gausbd. I will say at once here, without any fear, — •! 
because I think this a subject that should he handled without!* 
gloves, whether I have made mistakes ornot, — the fact is v 
never have attempted in making good yarn to increase tbofl 
draught on double roving any more than we do on single roving.T 
The school 1 went to was the tJiroad-men of England. They uni- 
formly charge more for the yarn made from double roving than 
from single roving, and this is because it costs more money. 
Just as my friend Draper says, the roving must be made doubly 
as fine, and then the draught is exactly equal. In other words, if 
we have five of a draught on the single roving, we have put five of 
a draught on each roving as it conies through the rollers : the 



fore the draught is tlie same as when we use double roving; 
but in double roving the draught is doubly as fine. Instead of 
using one and one-half hank, we use three ; instead of four, uae 
eight ; instead of eight, use sixteen ; instead of ten, use twenty. 
I hope this subject will be ventilated, and I hope the gentlemen 
present will not go out of this room to their works without 
determining to mat^e experiments, and read their report at the 
next meeting. The subject is very important. If we are going to 
make cheaper goods, it must come from our machinery. While 
the great West has millions of acres ready to be taken up, the 
settlement of the question wi!l never come from labor. I look 
at the labor question as one to be settled by the acres of the 
great West: therefore machinery, its adaptation and economy 
for our business, is to give the result desired. No man will 
work fur one dollar a day, and impoverish his family, when he 
can go out West and take up one hundred acres of laud, and 
pay the government six per cent on it: but the spindle or 
roller must be our relief at this end; and I hope gentlemen 
will go home, and iuvesLigate this subject to the bottom. There 
is 110 question in my mind that good yarn is made from double 
roving with single draught. I have no doubt of that ; but I am 
somewhat sceptical about good yarn being made from double 
roving with double draught. 

Mr. Garsed. One word I omitted to state before as to the 
speed of the front roller. We will now suppose you are giving 
a double draught for the double roving. We will suppose the 
goodd is 2i-hank roving, aud you are spinning No. 20, which 
gives a draught of eight. Now, we are going to give a draught 
of sixteen. My theory, drawn from seeing women spinning with 
the hand attached to the fibre, which is reversed in their fingers, 
is, that the slower she moves her fingers, the quieter she draws 
it from the spindle, the better is the yarn. In proof of that, 
we will go back to the days of single spinning, when rollers 
were run about sixty ; and we made better yarn then than wa 
do with a hundred aud twenty, or I am a much mistaken man. 
But the times have changed, and we have been obliged to drive 
our rollers faster; but in no ease has the yarn improved by 
doing 80. You are moving your rollers in the one case with 
twice the speed on double roving as in single roving; and if 
the attenuation of the cotton fibre by the woman's finger, with 
her skill in spinuiug it on the old-fashioned haud-whcel, as she 
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went along, is right, then double draught aud double roving a 
as wrong as they can be. 

The Fresidbst. Before we drop this question, I would like 
to say one word, having had Bome experience in spinning from 
two rovings, black and white cotton; and not only from black 
and white, but from various colors, bo that in either case thoJ 
conditions of the cotton itself would be the same. I have trted'1 
the experiment, not with reference to obtaining strong yam, 
but an even-looking twist, and to do this have taken a two-lmnk 
mottled roving, or roving which has been doubled, black and 
white on the intermediate, and drawn seven to make a fourteen 
yam, and have also taken two rovinga, one black aud one white* J 
two-hank each, and increased my draught sufficiently to makaj 
the same number; aud in every instance the yarn made fromd 
double roving showed tiio plainer, clearer twist. The yaru made J 
from what we call the "mottled" roving, or roving doubled onJ 
the intermediate, was a mixed roving, showing finer places, andj 
the twist more or less run. This was done with no special re&J 
ereuce to ascertaining the strength of the yarn, or any thing I 
of that kind, or its qualities, or i'or any other purpose than to 1 
show a good even twist. 

Is it your pleasure to close this subject, and take up the second 
subject on the list, which is " Mule-Spinning for Filling " ? 

Mr. West. I think, before disposing of this subject, that 
there should be a committee, although I do not wish to be oiie_ 
of them, to investigate this subject still further. I do not thinlg 
it has been satisfactorily explained altogether yet. I thin] 
there is considerable more to be learned in experimenting; and{ 
if a suitable committee could be appointed, I think it would bej 
a great benefit to this AssociatioD, and have it brought up at ooi J 
next meeting. 

The President. I would suggest, that, after what has been I 
said, the Association will be likely to resolve itself into a com* 1 
mittee of the whole, and each member experiment on his owa,^ 
account. 

Mr. Pabkek. Mr. President, instead of appointing a com- : 
mittee, perhaps it would be well to continue the subject at our I 
next meeting, and, iis the Chairman suggests, the Association^. I 
resolve itself into a committee on the whole to experimenfej 
during the time between now and the next meeting. 

[A motion to the above effect was made aud adopted.] 
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The PaESiDENT. Is it your pleasure to take up the second 
subject, " Mule-Spinniiig for Filling"? No objeetiou being 
made, it will be entered upon !it once. 

[Mr. Sherman, who was expected to open the diseussioo, not 
being present, Mr, Barker was called upon.] 

Mr. Barker. Mr. Sherman, I think, will be in before the 
meeting closes ; and I should prefer that some other gentlemaa 
should open the subject than myself. 

The President. We shall be glud to hear from any gentle- 
man who knows any thing about it. 

Mr. Drapbe. Mr. Preaident, as the majority of filling that 
is being spun and used is made on mules. I believe, or has been 
up to the present time, 1 think that it should be iu order for 
those who are in favor of mule-spinning to set forth the advan- 
tages of that mode of spinning. Otherwise, unless there does 
somebody come forward to stand up for mule-spinning, I shall 
think they are timid. If that is really the best way to make 
our filling, I think that they should set forth that side of the 
question to begin with. 

Mr. Garsed. Mr. President, bo far as frame-spinning versus 
mule-spinning is concerned, ever since 1853, — I do nut know 
how long that is ; about thirty years now, is it not? — we have 
spun our filling on frames. At that time our mule-spinners 
concluded one day to go off on a drunk, and, while they were 
gone, we had no mule-spinning. As you recollect, the ring- 
frame was not as perfect at that time as it is to-day, because 
machinists' tools were not as perfect to make a ring-frame. 
The spindles were not always vertical with the ring at all 
points of the traverse, hence there was a good deal of difficulty 
in spinning fine warp-yarn on a ring-frame at that time; but 
we concluded it was worth the trial to get rid of this nuisance 
of raule -spinners that could succeed at any time in stopping the 
work. We had two or three hand-mules, and after a few weeks 
we spun our filling on the ring-frame. At that time we were 
manufacturers of Osnaburgh as well as Canton flannels ; and we 
found no diflSculty in spinning on the bobbin otherwise than 
the size of the weight, of coui'se, being carried across the loom 
at every pick, and the less quantity of yarn to be made, 
compared with the cop that was on that bobbin, necessitating 
changes more frequently than if we bad used cops alone. But 
BO far as spinning, the yarn was entirely satisfactory, and much 
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more so than by the faand-miile. That we have continued to 
do to the present time. We have spun Canton flannel filling 
aa well as Osnaburgh filling and thirty-three filling on rovingg 
which were sent from Fall River and from Providence. The 
No. 7 we spun with seven tnrna, the thirty-three filling was 
spun with sixteen and one-half turns to the inch. That yarn 
waa sent to Kail River, and woven there; and parties there 
could not discover there was any difference between the j'arn 
spun on the mule and the yarn spun on the frame. There 
were no peculiarities about that frame. It was an ordinary 
spinning frame for filling, and the ordinary spindle of that time, 
with a button on it. The bobbin was absolutely turned at 
every turn by the spindle. So I can only add my testimony, 
that from that hour to the present, whenever we have wanted 
to spin filling on the frame, we have never hesitated to do it. 
In mule-spinning the mule spins the yarn at one operation, and 
winds it on the cop; while the ring-frame makes the yarn at 
one operation, it is wound upon the bobbin at the same time, 
and hence it is often the practice to put in nioi-e twist, in onler 
to wind it at the same time it is spun, than is necessary upon 
a mule. The only difference between a mule and a frame, so 
far as I know, is that one spins the thread first, and then winds 
it on the cop: and the other is that the thread is spun and 
wound on at the same time by the traveller. 

Mr. UliAPEii. Mr. Chairman, I would really be glad, entirely 
glad, to hear some gentleman who believes in spinning filling 
from No. 40 down to No. 30 on frames ; that is, who thinks that 
is tiie best and most economical mode of making filling for 
ordinary goods, I really wish he would get np and tell ua why 
it is HO. But if there is no such one here having talked on this 
matter here before, having believed in it and practised it, I will 
endeavor to report progress up to the present time. But I will 
waive my position for any gentleman who will get up here and 
tell us the virtues of mules for that kind of work. Now, in 
regard to the question of spinniTig filling, people seem to regard 
matters here, in my judgment, too much as a question of opin- 
ion, far too much as a question of opinion, and far too much as 
a question of argument. What does argument amount to 
against a fact? What does an opinion of the most celebrated 
gentleman amount to when you have ascertained his opinion is 
not based on the truth, and is contrary to results? Now, arga- 
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ments and opinions to be valuable Blionid be based on facts, and 
tbe reasoning sbould be correct. On tliln question of gpiiining 
tilling on frames, it has been ray business for some three or four 
years, having converted myself to the fiict that it was far the 
best way to spin it, — it has been my business aa far as I could 
to convert other people in the way of business and in other 
ways ; and a man who thoroughly believes in a thing can always 
make converts, I think, better than one iu doubt about it. 
As far as progress in the matter is concerned, I left the (joun- 
tiy a year ago to-morrow ; and fur about eight months I had 
nothing to do, nothing to say to anybody on this question of 
spinning filling on frames. About the time I went away, there 
bad l>een such an increase in the number of frames put into 
operation for filling and warp that there was said to be a dearth 
of spinners. Now, I said that we hitd got something new in 
the matter of spinning filling on frames. We had got some- 
thing new beyond what Mr, Garsed said that they had at that 
time. We had got the means by which we could atrengthen 
the yarn at a time when it was subjected to the greatest draught 
by the traveller; and by that means we could make a smsiUer 
bobbin, and put more yarn on a bobbin than they put on a 
cop in the same size shuttle. And as a proof of it, let me say 
that in a mill at Woonsocket, R.I., where there is quite a lot 
of filling frames, and quite a tot of first-class modern mulea 
running on the same work, making filling for the same looms ; 
incidentally the agent of the mill, in speaking of the results of 
using it, said, " We are weaving on an average two yards a day 
more per loom from bobbin filling than we are from mule- 
filling." Now, I have always called the attention of manufac- 
turers to the fact that weaving being the most costly operation 
in manufacturing, the matter of using frames to make the fill- 
ing oil was more imporbtnt in the weaving department than in 
the spinning department, although I maintain that yarn can be 
spun at leas cost per pound on the average on frames, every 
thing considered, than it can on mules. But in the weaving 
department I claim that we can weave more cloth per loom, and 
this means less cost for weaving; and you can save, I think, 
eight-tenths, and in some cases we have testimony that you 
can save uine-tenths, of the waste on some kinds of work. To 
illotitrate that, I have had a hard fight on this filling business 
to get people along as fast as I wanted to, and supposed I 
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knew it wan their interest to go. I have, I think, in four dif- 
fferent places, put in at mj own expense some fifty thousand 
dollars' worth of filling frames on this condition: "I will put 
Bome frames into your mill, so many frames. You shiill keep i 
your own account, and you shall pay me the difference betweea j 
the results on the frames and on the mules, taking in the coat.] 
of weaving, the saving of waste, and all the difference that I 
appears to you in the operation. You shall pay over to me I 
what you find to he the gain, if any, until you have paid me 
the price of the machine and seven per cent per annum for the 
use of the money." The result of that would be, if successful, 
that I should give them the frames, as you readily see, subject 
to the per cent condition. In three of the cases they didn't go 
two years, and in one but a few months, before they insisted 
upon paying up for tlie frames, because they didn't want me to ' 
finally realize seven per cent on the money. There was one at! 
Norwich Falls; another, the Hampden Mills at Holyoke ; and! 
at the Hampden Mills at Holyoke they threw out some mulwl 
that were built, as they told me, at the Lowell Machine Shop; f 
excellent mules. They found no fault with them; but they I 
threw them out, and sold them for a trifle. They ran 
and paid me for my frames; and I met the treasurer the otherl 
day, and he said the rest of his mulea were for sale, and 1 
wanted to And somebody to buy them. Another case was witb'j 
Mr. N. D. White at Winchendon. I went and put in, I thinkj 
in the firet place, four frames for him ; and he hadn't run them j 
four weeks before he went and ordered enough- other frames tO;! 
fill up his mill, he was so thoroughly convinced, and he hasn'tn 
been sorry since. Another case was on 37 or 38 yarn that 
wouldn't work in the ordinary way. I made up the amount paid 
me. I have not got ray principal and interest yet; but I think 
I have pretty nearly arrived at it. That was some three or 
four years ago. Now, facts like those, gentlemen, are som&- 1 
thing that opinions and arguments won't offset; and that they " 
are facts you can ascertain for yourselves, if you will take any 
pains to find out. You can write to these gentlemen, and find 
out whether the facta I have told you are real, or a made-up 
story. The other gentleman was Mr. Saunders of the Vale 
Mills. Mr. Wattles, agent of the Chieopee Mills, said a few 
days ago, " I have thirty-six filling frames, and I am going to spin 
filling for cotton flannel." I think he said on them. He said, 
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"I have got some twenty or thirty perfect mules, and people 
laugh at us: but things are going now ao the laugh will be on 
the other side." Now, there are gentlemen here who have 
tested this filling matter for themselves. I have described what 
the operation is in pamphlets and books; and. if you want to 
know the details abont it, you can learn them. But there is 
one improvement in this matter that has lately come up that I 
think is quite important, and that is an automatic arrangement, 
just as soon as the frame gets all the yarn on that you want on, 
just the right height on the bobbin, which winds the rail down 
and stops the frame. Now that is one of the difficult operq- 
tions in couuection with spinning. That is to say, they have 
got to know when the frame is full ; and they have got to take 
it at the right point, and wind it at the right speed, and stop 
the frame. Now, that is an arrangement to do it ; and it can 
be done automatically better than anybody can do it, and save 
any trouble there is about it. Now, I know there ai* gentle- 
men here who can tell the facts as to just what they are doing 
belter than I cau. For instance, I will call upon Mr. Greene, 
of the Cabot Company, of Brunswick, Me. He has had 
excellent success, and has been a very conservative man 
in manufacturing. He put in. I think, about two years ago, 
a lot of frames to spin filling for No. 37 or 38, as I remember 
it, and he informed me that he was getting along very well 
with them. He can tell you the particulars if he chooses. I 
think his statement will interest you more than any thing I 
can say. 
J Mr. Greene. The only objection that I know of to filling 
frames instead of mules is on account of help. I think it is a 
little more trouble to get help for filling frames than it is for 
mules, and I would defy any gentleman to pick the goods out, 
to mix mules. We have about five thousand spindles on No. 87 
yarn. We run the front roll about a hundred and ten. There 
ia no person who can select the goods and tell which was spun 
OQ the frame and which was spun ou the mule. I am not pre- 
pared to tell just what the difi^erence in expense is. We make a 
great deal less waste on the frames, and the frames run very 
well indeed. 

Mr. Deapbk. Will you tell us the number of spindles it 
takes to keep a loom supplied ? 

Mr. Geeene. About sixteen spindles, at a hundred and ten 
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turns. We spin from the same roving we spin our warp from,' 
and the draught is nine or over. 

The Pbesidknt. I see Mr. Brown has come in, a gentle- J 
man whose name has been suggested as one who would enlighten/ 
U8 on this topic. 

Mr. Bhown. Your Board of Government were particnlarlyJ 
unfortunate i» selecting me to say any thing upon this suhject,! 
I having had bo very little experience with any other machine-" 
for making filling ; and I therefore must take the ground that it 
is the only one yet invented that will make filling of the first 
quality, and to attempt it with any other is only to approxi- 
mate. You will, therefore, please bear in mind that whatever 
ideas I may express of any other used for that purpose aref 
mainly from a theoretical stand-point. The question that im-^ 
mediately arises when we propose buying a machine for anj I 
purpose is. What will it cost? And certainly, wiien there isA 
more than one kind in the market for the desired purpose, every*! 
thing else being equal, we purchase that which is to be had for J 
the least money. The ratio of cost per spindle, for the most'J 
approved patterns of mules and ring spinning frames, is to-day J 
about as one is to two in favor of mules; and, where power isA 
a question, we certainly find a very large per cent in their 1 
favor. And, as I think there can be no doubt which is the 
beat where first cost and power is considered, the next ques- 
tion which will arise is, Which will make the best thread for 
the purpose desired ? I think we all of one accord would say 
mules: for the instant the sliver is delivered from the rolls iu 
begins to take its twist, and meets with no obstruction in eoJ 
doing from that place to the point of the spindle where the ' 
yarn is finished ; and the result is a round thread with a regular 
twist (as near as may be), and the vibrations given it by the 
rotating of the spindle throw out the fibre in such a manner 
as to make not only a round but fuzzy thread, which is greatly 
to be desired in filling for nearly all kinds of goods, and par- 
ticularly 80 for brown cottons, I think it is generally conceded 
that fine numbera cost less, medium about the same, and coarse 
more, when made on mules than frames. We find the most 
difficult help to obtain is ring-spinners, for the reason the pay 
is not sufBuient to induce large help to learn, or, when grown 
large in the business, to stay in our spinning-rooms ; and, as a 
result, we must use small, young help, and have already about 
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exhausted the supply. Therefore, should we change all of our 
mules for ring-frames, I think we should be forced to use larger 
help, and consequently increttsed pay, making the cost of pro- 
duction more on frames, than it now is on mules, for any except 
the coarsest numbers. Again, we often find it desirable to 
pack away filling for a long or short time ; and I am of the 
impression, that, should we allow filling to stay on bobbins for 
any great length of time, we should, when we come to use it, 
find more or less oil-stains from the bobbins ; and I need not tell 
any one who is making goods for bleaching how great an annoy- 
ance that is, and many other objections that might be brought 
up, of which I will say nothing at this time, as I really did not 
come prepared to say any thing upon the subject, and, in fact, 
had notified the Secretary to that effect. 

An unreportable conversation followed the reading of the 
foregoing statement as to the danger of getting oil on the bob- 
bin ; and a gentleman stated that with the liabbeth spindle there 
would not be a particle of oil on the bobbin ; that it could not 
get on if it were desired- 
Mr. LiPPlTT. I made some figures about the cost of fmrae- 
spinning as compared with mule-spinning when I saw this snb- 
jeet was to be discussed, and I would like to read them. The 
figures which I propose to give are based upon what we were 
doing when they were running on No. 35 yarn. The framea 
ran, front roll a hundred and four revolutions, and gpindlea 
about six thousand eight hundred. They ran very nicely, and 
we had no trouble in spinning good filling on them. I have 
taken the figures for the six months ending Dec. 31, 1881, I 
have the labor, the cost, floor-space, power, and waste. The 
statement is as follows: — 



COMPARATIVE COST OP YARN SPUN OX 2.122 MULE AND FRAME 

SPINDLES FOB SIX MONTHS, ENDING DEC. 31, 1681. 

Fa AMU Spindleb. 

Labor S7:.S,!i2 

First coat, 2,112 splndies @$i.00 = $8,448(3) l(-% 6114.80 

Floor-spftce. 1,708 sq. (I. @GQf ~ »I,537.a) @ 1(17; 153.72 

Power, 2,112 siiindles @ 140 to H. P. = 25,080 H. P. <S 1." .... aimSO 

Wm&le (cop) per week on 110 — 44" looms = 3 lbs. - 78 lbs. @ 12^ . CM 

61.828 lbs., No. 83.71, cost, 3.20/ per lb. 



SB 

MlTLE Spiimt.KB. 

FLr8lcosl,2,ll2spiiiiilea@fl.85 = f3,iHn,20@10% SOO.TaiJ 

Floor-Bp»ce, 2,703 Bq.fl.® BOP = »2,432. 70 

Power, 2,112Bpindleii@270toH. P. = n,075H. P. @ W . . . 

Cop waste, 30 lbs. pvr week = 180 lbs, @ 120 

«1,513.37| 
41,709 lbs,, No. 35.71, cost S.W per lb. 

Mr. McArthur. I think the securing of help dependsfl 
greatly upon the locality of the mills. If you are spinning aU'l 
your filling in frames, and you are in a city or large town, yoa.l 
can get help for that purpose more readily than if your mills] 
were situated in a small village or any out-of-the-way place. I 
Now this I know, that we labor under difficulty to get help to J 
run our warp-frames; and I know that we pay as much per J 
spindle, and a little more, than in some of the mills at Woon- f 
socket where Mr. Lippitt is located, and lie can get help enougkj 
to run warp and filling. I understand that it is a general com-.i|^ 
plaint among manufacturers that in isolated places it is hardeeJ 
to get this class of help, but in large towns there is a better J 
supply- 
Mr. Draper. Gentlemen, my advice to you is, when it geta 
BO that you must spin your warp or filling on mules, you 
better spin your warp on mules, and spin j-our filling on 
frames. 

Mr. Brown. Perhaps it has been some years since Mr. I 
Draper ran mules. 

Mr. Draper. Not so long since that I have forgotten how. 

Mr. Garbed. 1 have had some experience in this matter ;,l 
and some years ago the Bridesburg Manufacturing CompauyJ 
sent to various mills in Fall River frames to spin filling ; and, 
whenever we went to see how successfully the machinery was^ 
running, we found warp being made on spinning frames, Theyl 
said it made so much better warp than what they got off tha 1 
mules, they adopted the plan of making their warp on it. For ] 
selvage threads no fault was found as a filling spinner. 

Mr. Draper. Mr. Garsed does not keep posted fully. In ' 
Fall River they make print cloth : but they make their warp on 
mules as well as frames; and the last three concerns that have j 
made cloth on a large scale have had no mules. The tide is 
setting in that direction, and nothing will stop it. 

Mr. Gabsed. On leaving home I put a couple of bobbins j 



in my pocltet. It has been said here, tLat tliere is a material 
difference in the twist between the point of the bobbin and the 
larger part when the bobbin is filled. Now, there is the bobbin ; 
and, if any gentleman can find the difference between one place 
and the other, why, he has got better eyes than I have. 

Mr. McArthur. The point ia you get less twist on the 
small part of the bobbin. As the bobbin increases in size the 
traveller revolves faster. It is hardly noticeable; but, if this 
could be reversed, it would be a great advantage to spinners. 

Mr, Gabsed. Is it of sufficient importance to require any 
machinery to counteract it? That is just the point I want to 
make. 

Mr. MoAETHtTK. I say if this less twist when the bobbin 
is small coiUd be reveraed, it certainly would be an advantage. 
When the bobbins are small the yam draws harder, and more 
threads break down- 
Mr, Garskd. That subject was very thoroughly ventilated 
some years ago in this room ; and I called attention at that time 
to the fact of the Dodge spinning frame, made many years ago, 
and very thoroughly made. There they attempted to spin fill- 
ing upon the bare spindle, and tried to get over the difficulty 
of the drag of the spindle turning the traveller, to have this 
driver have sufficient diameter of bobbin or spindle to turn the 
traveller. The result of that machine was a failure because of 
the twits in the yarn: they had put too much twist in it. 
Now, we have a barrel of the bobbin there ; and the only differ- 
ence between that and the other is that slight difference in the 
diameter amounting to three-sixteenths of an inch. But we 
are now discussing the subject of making filling on ring-framea 
as against the mule, and it ought to be taken in connection 
with the subject discussed this morning. 

Mr. DuAPEB. I presume Mr. Garsed wants me to say some- 
thing; and, if I were convinced that there were no others that 
were anxious to speak, I would endeavor to reply. Now, he 
asks the question here whether what there is to be gained 
would pay for adopting complicated machinery. I cannot say 
whether it would pay for adopting the complicated machinery in 
a mule-head or not; but I can say it can be done with a very 
simple machine, and very little addition to the frame. We not 
only want to overcome in this matter the difference in twist on 
the barrel of the bobbin outside, but we want to overcome the 
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difference in the pull of the traveller. Now, there ia no man who | 
knows an]' thing ahout ring-spinning that doea know there ia a I 
very muterial difference in the pull of the yarn, whether you f 
are winding it on the bobhin or outttide ; and, if you have got a I 
traveller on that is heavy enough to wind it aa tight us it will j 
bear on the outside, it will break it down on the barrel of the 1 
bobbin. On the other hand, if you have got a traveller that ia 
light enough to even the yarn on the barrel of the bobhin, 
you will have a very loose, soft bobhin, because it won't draw ] 
hard enough. Now, we want these conditions; we want the I 
thread even ; we want it slack twisted ; we want it wound hard 
on the bobbin ; we want all the yarn on the bobbin that can be 
got on. I think we should have no materiiil difficulty in spin- 
ning yarn right on to the ordinary size spindle. I have not the 
slightest doubt hut what we could do it succeasfully on that ■ 
spindie, the size of what we call the common taper-spindle, and i 
I could also spin it on to a paper tube of that si/.e, and have no j 
trouble about it. Now, if it becomes necessary to form a cop I 
on a spindle, I do not think there is any trouble about it on the 1 
ring-frame, if it is really desirable ; hut for weaving puposes I do I 
not think it is. The best cop that has been made hitherto has I 
been the bobbin which has been wound with a quill, and they I 
used it at the Merrimack and other mills. Now, gentlemen, 1 1 
will tell you an absolute fact. I have spent more than thirty 1 
thousand dollars — I, and those connected with me — to try to I 
get people to adopt this filling spinning as being the beat way J 
(the use of the evener t refer to m6re particularly), and we have 1 
never charged the first cent for its use. That shows you that ] 
you cannot give away, to begin with, a thing that people will 
find invalnuble afterwards, I have been through with a laiga 
amount of experience in educating manufacturers to use differ- 
ent things. For instance, take the evener on the railway-head, 
which is in universal use. Now, nobody thinks of getting a 
railway-head without an evener any more than they would 
think of getting a coach without a wheel. Everybody uses 
it; hut how many times I have been told that that was an 
UHCvener, that there was no use for it, that they could make 
better roving without it than with it ! But facts will tell. When 
I went to work, and showed men that they were seventy-five 
per cent further from a given standard without the evener than 
with it, they began by and by to see that weighing and raeasur- 
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ing things was better than giving vague opiuioQB abut it. All 
the machine-shops, I believe without exception, have fought 
againat this eveuer. Well, I do not say that they are to blame 
for it. It costs perhaps more to build a frame, and they want to 
get up a frame that will suit their customers at the lowest 
cost to themselves. Thiit is uU well enough ; but I tell you 
you can afford to pay three times as much as the additional 
cost, and have it on. You may ask, "Why do you give thirty 
thousand dollars to educate the people to use the evener?" I 
will tell you. It is not a benevolent operation altogether. 
[Laughter.] Because, if you use our spindles, what we do not 
get on Lhe evener we do get on the spindles ; and, if they put in 
mule-spindlea, we do not get any thing. Now, that is all plain 
enough. I do not preteud to be wholly disinterested in all I do 
oi' say. 

Mr. Merrick. I have listened with a great deal of interest 
here to-day. This is my first attendance at your meeting, and I 
have been especiaily interested in the remarks of the gentleman 
who has just taken his seat, and also in the general theme 
under discussion this afternoon, as you will all of you naturally 
infer when my business is stated. I have nothing to do with 
weaving, but we all have something to do with spinning yarn, 
and it is always best to Lave both sides of a question stated ; 
and I am always interested in hearing my friend Draper talk, 
I have had a little experience in using a similar device to 
his evener. It was not his device; but it was designed to 
accomplish the same result. It is necessary for us in our 
business to have the yarn as soft and as little twisted as may 
be. It is also quite necessary that it he uniform in size. We 
put in a thousand spindles some few years ago which had a 
device to change the velocity in the traveller, to compensate for 
the position of the wind on the bobbin, similar to Mr. Draper's. 
It did very good work. We were running at the same time a 
Rabbeth spindle witii a bobbin of two heads. We were running 
these frames side by side from the same preparation, the same 
hank of roving. We compared the results in the yarus; and 
the result in favor of the variable velocity of the traveller, or 
spindle which makes the velocity, the equalizing effect upon the 
traveller, was not such that wc ordered the second variable 
frame. There was one point in regard to mule yarn and frame 
yaru which we found out by actual experiment at this time; 



which is, that absolute accuracy as to number is of no special 1 
value for weaving purposes. Then there is an element in favor I 
of mule over frame spinning ; and that is, that from the nature ( 
of the case no set of travellers upon a series of spindles on the J 
same frame can be so accurate as to be exactly alike. Now, 
we made a test of that sort from the same roving, — made it 
on the same machine at the same time. I tliink it was on 
some new frames we had just started from the Lanphear 
Machine Company's shops, and we took off seven bobbins i 
promiscuously from one side of that frame, and reeled a lea j 
from each one of them alone, about No. 80, I think. There ] 
was a variation in the size of those seven hanks of yarn o£ 
from five to seven per cent. "Well," I said to the superin- 
tendent, " those frames are new. The travellers, some of them, 
or the rings, may be imperfect." He then tried the same exper- 
iment from the same roving on frames that had run three or I 
four years, and he found quite as much variation in the yarn , 
from seven bobbins as he did in the new frames. He then took | 
seven cops from the mule-spindle from the same roving, made j 
at the same time, and reeled off from each one separately B i 
lea of yarn, and sized it; and there was not a variation in the j 
seven of half of one per cent. So I speak of these facts as the 
result of our trials, which may he of interest to you, gentlemen, j 

Mr. GarseD. There is another element, sir, about ma- { 
chinery in our country that does not bear probably the same | 
in any other, where the difference of wages is so great as it ia J 
between our country and the European spinners. Wherever 1 
we put in complex machinery we must necessarily employ j 
a higher order of help. We must pay greater wages to ' 
superintendents, and either hire older persons to tend our i 
machines, or employ a higher order of help by education 
or otherwise. Therefore the simpler machine that would ; 
accomplish the end is the machine for an American manu- 
facturer. If we could reduce tiie machinery of the ring- 
frame down one-half from its present complexity by any I 
invention, it would be a very desirable thing. I look upon 
the matter as very undesirable for one to spend money on I 
machinery, and accomplish so little in the end. The success of l 
the American spinner is coming from the simplest machinery I 
he can get, and the cheapest labor we can get on them. 

Mr. Dbafeb. It seems to me to be necessary to make J 
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one single remark. I do cot know certainly what my &iend 
Merrick haa tried in the shape of a Bpinning frame; but I 
have never known that he had any of our devices, what 
we call the evener, or any thing to do with any such thing. 
He may have had something I don't know of; hut I am afraid 
he ia not fully posted as to what the evener is. 

Mr. Merrick. Mr. Chairman, I would state the style of 
machine which we run is a frame built by the Lanphear Ma- 
chine Company, Phomix, R.I. It had an accelerated or variable 
velocity to the spindle, which was designed to equalize the drag 
of the traveller, running one point faster considerably with a 
cone-shaped fill on the bobbin, as I said, designed to accom- 
plish the same result in another way, which Mr, Draper did 
with his variable speed of the front roller, and changing the 
size of the sliver. 

Mr. Dbapeb. I have heard of that frame ; and, in fact, I 
know about it, and run our spindle enough to satisfy me 
it was an entirely different thing, whatever that might have 
been. So that it seems to me the two will not bear compari- 
son really. 



The PaESiDEMT. Gentlemen, if nothing further is to be 
said upon this subject, it will be in order to proceed with the 
next subject, — electric lighting in mills. Mr. Woodbury will 
present the matter. 

Mr. C. J. H. WoODBUBY. Mr. President, upon my return 
from an extended trip day before yesterday, I flrst received 
an intimation of this topic, and what was expected of me: 
therefore 1 am not in any condition to speak at as great length, 
even if it was desired, as at the last meeting. At the last meet- 
ing of this Association considerable attention was given to the 
subject of electric lighting in mills. During the last six months 
there has been no special improvement in the matter of electric 
lighting, either in economy or quality of lights which have been 
introduced to the market ; and the problem is as it was stated 
then, — namely, that the light is universally considered to be a 
superior light, its cost being somewhat less than that of coal- 
gas, and greater than that of lighting by kerosene oil or dis- 
tilled petroleum. This is baaed upon the residts of the practi- 
cal application of the lights, and not upon the cost of a known 
amount of light in either instance. 
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Those arranging the uitroduction of electric lights iato mitla 
take due care that the quantity of light shall he far in excess'^ 
of what was previously furnished by gas oi- oil. When James 
Watt put in his steam-pumpiug engines to replace the horse- 
pumps in the mines of Cornwall, he fixed his unit of a horse- 
power about one quarter more than that of the work of a 
horse. 

Some attention was given at that meeting to' the question of * 
dangers from electric lighting, and a record of some fires and 
accidents which we had had was presented. The position of 
the underwriters in the matter has been very generally acceded 
to, and during the last year we have not had a single accident . 
of any kind from electric lighting on property covered by the ] 
Mutual Insurance Companies. In the principal mill mutual 
insurance companies there are eight hundred and fifty-six 
establishments; ninety-eight of these, or eleven and one-half 
per cent, use electric lights. In these ninety-eight establish- 
ments there are 2,636 arc and 11,604 incandescent lamps. A. i 
very few of the buildings use the electric lights altogether. ' 
Our experience has shown that a well-arranged electric-lighting 
plant, praperly insulated, and with continiml attention given to 
insulation, construction of arc-lamps, carbons properly confined, 
lamps closed at the bottom, and in the incandescent light 
proper attention given to the size of wires, and the closed safety I 
catches. With those conditions electric lighting forms tha * 
safest method of artificial lighting, because by its use we ara j 
relieved of the hazard of a person going around a mill with j 
any form of lamp ligiiting the various burners. 

Perhaps too little attention was given at that meeting to the ] 
matter of daily tests of electric-lightuig systems. It is of 1 
paramount importance that a system, consisting of dynaraoi 1 
wires, and lamps, should be free from any electric communicfr' ] 
tion with the earth ; and daily measurements should be taken to j 
that end, with the same precaution that we are obliged to 
exercise in any form of energy, as to gauge-cocks upon boilers, 
in watching the height of water in your pentstock, your trench 
or mill-pond, or the pressure of steam upon your boiler. Tha 
methods are simple, and not requiring an electrician. 

Although the purposes of this Association restrain us to the I 
consideration of the practical application of the electric lights J 
as an clement in the equiximent of a cotton-mill, which is, undef.] 



66 



some ctrcu ID stances, ah taiportant feature in the quality of the 
production, yet I consider it no digression to say a, word 
or two upon this matter of testing the system ; and I have here 
two or three forms of apparatus which are ordinarily used for 
the purpose, and do not require an electrician. One of the 
ordinary forms which Jiave heen used by one of the electric- 
lighting companies, and before them by telegraph companies, is 
a small instrument called a compass galvanometer ; one terminal 
of which is connected with the battery, and the other with the 
electric-lighting system, the battery being grounded. If the 
electric-lighting system leads to the ground, the needle will 
deflect when the circuit is closed. [Experiment shown.] A 
Bimpler form is the ordinary vibrating bell, commonly kuown as 
the "jingler ;" and, when the circuit is closed, the bell will ring. 
The method of its use is, you take an ordinary Leclauchie bat- 
tery such as is used witli a telephone, one wire leading to the 
ground, the other to the jingler, and a wire from this bell to 
the lighting system. Now, the bell will not ring until that cir- 
cuit is completed. If there is any connection electrically be- 
tween the system and earth, it will complete the circuit, and 
ring the bell. [Experiment shown.] 

Neither of these methods are satisfactory. The battery re- 
quires care, the galvanometer is affected by the jar of a mill, 
and they cannot detect as small an escape of electricity as the 
circumstances require ; and, consequently, I have never recom- 
mended their use. The ordinary telephone-call, or generator, ia 
for isolated plants the best method. When they are put up 
a wire fastened to a bright clean place on a gas, water, or steam 
pipe ia attached to one binding post ; and a wire from the other 
binding post is attached to some portion of the lighting system, 
when the dynamo-machine is still ; then the crank is turned as 
if calling up a person to use a telephone, with this exception : 
if the bell rings, it is an alarm, and indicates an electrical con- 
ductor leading from the system to the earth, and it must be 
removed. [Experiment shown.] You recognize this instru- 
ment as the ordinary telephone-eall which can be procured from 
any telephone-supply establishment, although they are all made 
by Mr. Charles Williauia, jun., on Court Street, for the tele- 
phone company. This instrument is without the switches and 
connections exclusively for telephone use ; and while just as 
good for electric testing, the cost is somewhat less than that of 
a complete telephone-call. 



fee I have now something rather more portable 
■ have here the mstrument which I designed for 
frk. It coDsii^ts of a Siemens armatuve and bat- 
; the alternating currents from which ring a bell 
bilar to a telephone-call. When the circuit is 
I will ring : otherwise it will keep silent. The 
: is this : one of these clamps is connected with 
leaching the ground, as a gas-pipe or steam-pipe 
land the other up to the electric-lighting system. 
\ connection between the electric-lighting system 
|nd, it will complete the circuit, and the bell will 
3 it is silent. This instrument has been recently 
Ithe principal electric-lighting companies for their 
lispectors and men who are engaged in the insulo- 
japparatus. The accuracy of this instrument in test- 
, by some measurements made here this afternoon 
lical laboratory by one of the professors, seven liun- 
fthat of this bell, and a hundred times as accurate ac 

ilvanometer used. 
Inember has any curiosity to obtain a more extended 
D of the instrument, I will gladly seud a copy of a 
Ich I read before the Franklin Institute at Philadel- 
le eighteenth of this month. 

Ire other methods used for making a test which involve 
I and elaborate apparatus, and require the aid of a pro- 
slectrician, such as oi'dinarily has no business in a mill- 
Dught up some of these points because I did not, upon 
jflection, think that they had been suitably enforced 
t meeting. 

LBSED. Mr. President, to-day when a new President 
td, I thought something should have been said in the 
a vote of thanks, or at least of the acknowledgment 
BEociation of the services rendered by our late Presi- 
KJlburn. He has devoted a great deal of time to it ; 
)Ugh he is a busy man, he has always been prompt and 
I to us. And therefore, Mr. President, I move you that 
ts of this Association be tendered oui' late President, 
irn, for hia impartial and gentlemanly deportment dup- 
eara he has been President of the Association. 
>tion was seconded, and unanimously adopted. 
Bed. 
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Boston. Octobkh 1. 1»83. 

Dkar Sis, — The stated semi-annuBl meeting of the Aaaociatioti will be 
held at the MtkBgachusetts Institute of Technology, Boylston Street, Boston, 
on Wednesday, OctoberSl, 1883, at t«n o'clock, A.M., with an [Lft«nioou sosaioQ 
beginning at 2 o'clock. 

The subject announced by circular from the Board of Govemnient last 

How TO Improve the RrNKiKO of Cotton-Millb ddrino Dog-days, 

will be considered : and an active discussion of the topic may be anticipated. 

The subject of DOUBLE ROVING AND HIGH DRAFT va. SINGLE 
ROVING AND LOW DRAFT was aligned, by vote of the last meeting, 
to be coDtinued at this BesBion ; and the members generally are invited to 
oontribate all in their power to elucidate the question. 

Mr. Edwabd Atkikson has been invited to address the Association apon 
the differences between Americnn and English processes in Cotton Mannfac- 
ture. as hastily observed by him during his recent short stay in Yorkshire 
and Laucashire. 

All early imd full attendance is invited. 

By vote of the Board of Government, 

Secretory. 

The Secretary will receive nominations for membership until October 24, 
to be laid before the Board at its ndjoumed meeting, to be held at 9.4S a.m. 
on the morning of the meeting. 




PuESUANT to the foregoing notice, the stated semi-annual 
meeting of the Kew-Eogland Cotton Manufacturers' Associa- 
tdoa was held at the Massachusetts Institute of Technology, 
Oct. 31, 1883, at ten o'clock a.m., the meeting being very fully 
attended. 

The President, Mr. William C. Lovebihg, occupied the 
chair, and called the meeting to order. 

The Secretary read the call for the meeting, after which the 
following gentlemen were elected to membership, upon nomi- 
nation by various members and recommendation of the Board 
of GoTernment: — 

A. Dahlgrei*, National Manufacturing Company, Naahville, Teon. 
JoHX Clark, Natiomil Manufacturing Company, Nashville, TeDn. 
Cbarles E. Tsomah, Clinton Manufacturing Company, Woonsocket, E.I. 
Saxoel C. Bowdoin, Hampdeu Cotton Mills, Uolyoke, Mass. 
JoHM A. CoLLlNB, Perry Manufacturing Company, Newport, R.l. 
Tbkopore W. Wiluarth, Lehman, Abrahanu, & Co. 'a Cotton Mills, 

New Orleans, La. 
William P. BanCroi't, Wilmington, Del. 
W. II. Whbart, Ettrick Mills. Petersburg, Va. 
WiLLLAM H. Maoee. Berkeley Mill, Ashton, R.I. 
C. W. Ahderson, Riverside Mills, Augusta, Ga. 

The Secretary stjited that the following gentlemen asked 
leave to withdraw from the Association, for the reason that they 
have gone out of the business of cotton manufacturing; viz., 
Messrs. James S. Amory, Charles E. Rogerson, Robert L. 
Steele, Royal O. Storrs, John Webster ; and by vote their re- 
quest was granted. 

The President. The firat subject calling for our attention 
this morning is the one announced in the circular of the Board 
of Government last June, which has been read by the Sec- 
retary; viz,, "How to improve the running of cotton-mills 
during dog-days." In deciding upon this question for your 



diacussion, the Board of Government were satisfied that it waa^ 
one in wliich all cotton manufacturers were equally and vitally I 
interested, and felt that it was one the conditions of which [ 
none who spun cotton could escape. It covers questions and 
conditions from which none are exempt. How can we improve | 
the running of our cotton-mills in dog-days? I do not propose 
to open nor to enter the debate myself, but simply to amplify 
the question in such a way as to call forth the fullest discussion 
and the freest expression of opinion. We assume at the outset, 
or admit, that there is a peiiod during the summer and autumn, 
varying from four to eight weeks in the year, when we find ■ 
ourselves somewhat perplexed to run ouv cotton-milla advan- 
tageously. Some have experienced this diEGculty more than 
others. I have had one or two commuoications, rather parar 
doxical in their character, saying tliat the best way to run a 
cotton-mJU during dog-days was to shut it down, and other 
communications saying that they knew no such thing as dog- 
days, there were none; showing that the opinions on the sub- 
ject are very diverse. But I think we must all admit that we 
do suffer some perplexities, and there are some obstacles to 
successful mauufiicturing during that time. To fully appreciate 
this we have simply to recall the crisp, clear days in October, I 
succeeding those of September and August ; how every operar ] 
tive and all the machinery seem endued with new life, and the 
production seems to be abundantly satisfactory, whereas it had 
been meagre and unsatisfactory. I have, through the courtesy 
of some of the treasurers, been shown the cilfet-sheets for the 
months of July and August, and I have yet to see one — and I 
have seen a great many — that did not, during the months of 
July and August, show an increased coat and diminished pro 
diictiou. Of course, diminished production means increased 
cost. 

Now, in coming to the question, I do not, as I say, propose 
to debate it myself, but simply, perhaps, to guide it somewhat; 
and it takes a multiform shape. What is our difficulty, and 
what are the points of attack ? Is it in the quality of the 
stock used? Is it in the opening, carding, spinning, or weav- 
ing-room, or in all of them? Is it in the belts and bands? Ib 
it in the rolls ? Is it in the lubricants used ? Is it in the pres- 
sure of the atmosphere that exists? Has the force of elee- 
tricity any thing to do with it, or can it contribute any thing 



to onr relief? Is it owing to the physical condition of the 
operatives during the period of dog-days? for we know per^ 
fectlj well that this period covers the time when our operatives 
are more or less affected by the sultriness of the weather, and 
take that occasion to absent themselves from their business. 
And then it has become more and more a fashion among all 
people, extending even to the operatives, to take vacations ; so 
^/fS are crippled. But the fact remains that we are troubled to 
run our mills satisfactorily ; and, where the margin is extremely 
close, it is a question whether some mills do not run at a loss 
during these months, that during the other months of the 
year run at a profit. But to shut the mills down would seri- 
ously cripple capital and disorganize labor. That proposition is 
not to be listened to for a moment. 

I simply state the question in this way to put it before you, 
so that you may take whichever horn of the dilemma you 
please, and give us the advantage of your experience. Some of 
you, by long experience and investigation, hiive undoubtedly 
arrived at a satisfactory solution of the question ; aud some of 
you are running without knowing that dog-days are present, 
not knowing one day from another, while others are struggling 
in the dense darkness of an August dog-day. Is there any 
thing in locality? For natural reasons, most of our mills are 
located in valleys by the riverside. Is any one spinning on the 
hill-top, who can give us any information ? Not that we can 
put wings to our mills and transport them to the mountain-top, 
but we can avail ourselves of your experience somewhat; and 
we therefore invite all gentlemen who are interested in this 
subject to speak freely and give us the advantage of their ex- 
perience. The question is open for debate. 

I knoxv very well that there ture several gentlemen prepared 
to speak upon this question, hut they probably hesitate to strike 
the first blow. I do not know of any one upon whom we have 
a better right to call than upon our late President, Mr. John 
Kilburn. 

Mr. Kilburn, Mr. President, — I received a circular call- 
ing my attention to the subject to be discussed to-day, and 
thoroughly understood the request that I should study the 
question, but I have been so occupied with outdoor work that I 
have not given personal attention to the subject this season. I 
therefore feci better prepared to follow suit than to lead iu the 
discusfiion. 
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In years gone by, 1 h&ve met with serious diffioiUty in dog- 
days, and have tried several expedients to overcome it. I 
have experienced more difficulty in spinning and carding than 
elsewhere, tlie state of the atmosphere being rather conducive 
to good results in weaving than otherwise. About the only 
artificial remedy that I have been able to find is to close the 
windows and apply steam and heat up the room. This I have 
done, and it worked very well until we had reached a temper* 
ture in which the operatives could not live, and then, of course, 
we had to desist. I always found that improved the running 
of the work. The result of my observations has been this: 
That the bad running of the work is due, partly, at least, in 
many cases, to the quality of stock used and to the moisture in 
the atmosphere. The difficulty I have experienced has been 
more in mule-spinning than in frame-spinning, though I have 
seen frame-spinning run badly enough in muggy, sticky days ; 
and with a very moist atmosphere, and an indifferent quality of 
stock, I think I have seen frames running worse than any other 
machinery with which I have had experience. By drying the 
atmosphere with steam, I have been able Ui improve the running 
of the work to some extent, but not to that extent that would 
make it run satisfactorily. I think the same result, only in a 
leas degree, I have obtained in frame spinning. Usually, frame 
spinning rooms are so hot that the test coidd be carried but a 
very little ways; the help could not endure the heat necessary 
to dry the atmosphere. I have always found that the quality 
of the stock used made material differences in the operation of 
spinning machinery in dog-days. With short staple cotton and 
a certain portion of waste which we all feel it incumbent upon 
ua to use, and especially in bleached fabrics, I have, at some 
seasons, found it almost impossible, on certain days, to keep our 
work running ; whereas my weaving would at the same time mn 
satisfactorily, if I had plenty of help. I have had some expe- 
rience near rivers ; I have also had experience near the salt 
water ; and I think I have seen near the salt water worse results 
than J have ever experienced anywhere. I have never been on 
a hill-top with a mill ; J think it might improve the running of 
the work. 

Referring to the remark of the President, that in many casea 
the cost of production is increased during dog-days, I would 
say that I have rarely passed through a season without seeing 



the cost increRsed during the month of August and early in 
September, and I have attributed it in almost all cases to a 
lack of operatives ; we eould not keep our looms running, 
and did not, therefore, keep our production up, and hence our 
cost was increased. But I have found the moat satisfactory 
results when I could obtain cotton of the best quality, the 
strongest fibre, and plenty of help. I have found that to over- 
.come the difficulty to any extent that I was not able to do by 
any artificial means. I have settled down upon the conclusion, 
that the best remedy to apply is to have good cotton, a liberal 
supply of help, and with those two elements at my command, I 
believe I could keep my production up and not increase my cost. 

I shall be glad to hear the result of the experience of other 
gentlemen whom I see here present, especially Mr. Johnston of 
Cohoea. I should like to hear from him on the subject. 

Mr. Johnston. Mr. President, — lam not prepared to dis- 
cuss this subject very thoroughly, although I consider it is a 
very important matter for cotton manufacturers and cotton 
spinners. There is one thing very evident — that when we have 
good cotton, whether it is winter or summer, we get along a 
great deal better than when we have poor; but the difference ' 
between good cotton and poor cotton is very much more marked 
in dog-days than at other seasons of the year. I think, however, 
the trouble can be almost entirely remedied by using better 
cotton and making better preparation ; but I maintain that wb 
cannot always obtain those conditions, and hence t maintain 
that next summer, if we have our ordinary summer weather, 
with the poor cotton that we are sure to have, we shall have to 
be exceedingly careful in our preparation of the material in order 
to do good work. If there is any gentleman present who can 
tell us how to take poor cotton and keep up the quality and 
extent of our production, I think that our meeting to-day vrill 
be worth millions ; for I have found that when I have used an 
extra quality of cotton and have made extra preparation, as in 
one of our mills, the dog-days do not trouble Tne much ; that 
my help do not suffer from languor a great deal, neither do 
they want to go berrying or hop-picking; but I find in my 
other mills, where I use poorer cotton and do a larger amount 
of work, the work does not run as well in my carding and 
spinning ; and the result is less satisfactory ; my help are very 
much more uiisteady during dog-days, and, like the manufac- 
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Tufera tuemselyes, they want to go to the sea-shbr^ad np i 
the country, bo that we are short of help, which makea worse j 
trouble. 

Now, I can see only one way, if we cannot get off the deeired | 
quantity of work, and that is to lessen the production of oiir 
cards. I think in that way we should get one benetit ; and then 
we should be more careful in relation to our picking. It is the 
easiest thing in the world to set the opener, and lapper, so as 
to make a most beautiful article of clean, good work ; but when 
that lap, that was so beautiful from your picking-room, cornea 
into your spinning, you have a very tender yarn ; when the 
lap from the same cotton, that did not look quite so well, that 
waa not quite so well cleaned, while the yarn is not so beauti- 
ful, yet it is very much stronger and better in that respect. 

Now, then, with inferior cotton, which I think is a question I 
we shall have to meet next summer, — 1 think before we get 
through the year we will know what India cotton is, and we 
will know what the English manufacturers had to contend with j 
when they had to work a great portion of Indian cotton, — what J 
plan can be adopted whereby we shall be able to get through I 
the season, if we have the usual dog-day weather. That is a I 
very important question. Let ua take our preparations as we 
have them, let us take the quality of cotton as we are compelled 
to take it, and then take all these other circumstances into e 
sideration, and determine wliat will produce the best resulta. 1 
I am not prepared to say what will unless we are williug to 1 
make the cost a little greater in our carding-room, and thus be 1 
satisfied with a Uttle less production and have a little better m 
work from it. 

The President. I will take the liberty to call upon Mr., 
Ludlam. 

Mr. Ludlam. The queation we have undertaken to discuss 
is certainly one of paramount interest to every one engaged in 
cotton manufacture; there can be no doubt about that; and 
whether we are likely to arrive at the reasons of the difficulties 
that embarrass ua during dog-days or not, there certainly can 4 
be no harm in an expression of opinion. 

I do not altogether hold to the views expressed with respect I 
to the causes of our trouble. They have always seemed to mei 
to have their origin more in the electrical condition of either the J 
cotton, the atmosphere, or something else, about which we are I 
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not ftt all clear, than in anything that has really to do with the 
moisture or dryness of the atmospbei-e. It id a well-known fact 
that we can make an artificial atmosphere. To a certain extent, 
Mr. Kilburn has ancceeiled in doing this in cases where he has 
closed his windows and dried the air by steam. There he baa 
reduced the amount of moisture in the air ; or rather, not re- 
duced it, but increased the capacity of the atmosphere to take 
up moisture, for air always contains moisture; and heating the 
air does not expel the moisture, but the atmosphere, in its 
heated condition, is able to take up still more moisture ; and 
it seems to me that that is one of the proofs that our trouble 
is not due merely to the hygi'ometi'ic condition of tJie air itself. 
We all know that during the months of August and September, 
when these trying conditions occur with the intense heat which 
prevails at that season, the air is largely charged with moisture, 
the result of the intensely powerful effect of the sun's rays at 
that season. The rivers, ponds and lakes are losing water by 
millions of tons, by evaporation, which is, of course, diffused 
through the atmosphere, and the ultimate result is tiiat we have, 
during the heated term, the condition of things wliich we 
speak of as "dog-day weather," and there ia no question, that 
why those days are so oppressive to us personally, why we feel 
BO completely relaxed and entirely averse to exertion of any 
kind is because of the extreme amount of moisture in the air, 
which prevents the atmosphere from taking up the insensible 
perspiration as it comes through the slcin, and leaves us, for the 
time being, in a condition of partial "blood-poisoning." The 
bnuors that come to the surface are not taken up by the air, 
which is already nearly at the point of saturation ; and that ac- 
counts for the extreme lassitude and disinclination to work 
which we are all apt to feci at that time of the year. But we 
can make the atmosphere, as I said before, either dry or damp, 
pretty much as we want it. If we shut up our spinning-room 
and inject steam iuto it, us we do into our weaving-room, we 
can bring it to a condition so nearly approaching saturation 
that it is almost one and the same thing: we can go on intro- 
ducing steam until the condensation about the room is so great 
that it really assumes the condition of rain, and falls in drops, 
and when that condition is brought about, especially iu the 
Bpioniug-room, the work has not been found to suffer from the 
amount of moistui'e; showing that excess of moistui'C is uot 



the true cause. At other seasons of the year, we have an 
atmosphere, which is just at the point of saturation for days 
together, and we experience no difficulty ; the work then goes 
well enough; but during these August and September days, 
when you cannot keep your work going, when the ends are 
down by thousands in the spinning-room, there is obviously, 
in my opinion, something else the matter, besides either heat 
or moisture ; for we know we frequently have in other seasons 
of the year an atmosphere in our mills, brought by artificial 
means to a summer temperature, accompanied at the same time 
by a condition as near saturation as it is in dog-days. It is 
perfectly true, as Mr. Johnston says, that by improving our 
preparation and all our processes together, we can perhaps keep 
our work going better. We can no doubt do something in 
that way; but, after all, that is only begging the question 
that we were brought together to-day to discuss, which is to 
try and find out, if possible, the reason why our work runs 
BO badly at that time ; why, wheu we can work cotton satis- 
factorily in the months of May and June, and get a certain 
product from a certain number of spindles, we cannot do the 
same thing in August and September; and if any gentleman 
can suggest any course of investigation that will be likely 
to determine why that cannot be done, then I think he will 
indeed, as Mi-. Johnston says, have turned the light upon some- 
thing that %vill be worth millions to the manufacturing interests 
of the country. 

Mr. KiLBtTBN. I would like to ask Mr. Ludlara whether 
considers the di£Gculty due to the presence or absence of eh 
tricity. 

Mr. LuDLAM. On that question, I am entirely in the dark. 
Electricity is a thing that is so subLile in its workings and in its 
influences that there is no man living, so far as I am aware, 
who can tell you what it is. We are all groping in the dark 
about it. Even those who profess to know most about it, 
know almost nothing. It is one of the incomprehensibles of 
the day, but I think that a course of experiments might be 
instituted which would be of value. I endeavored this sum- 
mer to do a little in that direi:tion; to And some one who had 
skill in the use of electrical apparatus to undertake such expe- 
riments; and at last I found a young man, a graduate of 
the Institute of Technology, who is said to be thoroughly 
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posted on this aubjeot. His name is Chase. He has made the 
subject of electricity a special study, and has written a pamphlet 
upon it which ia of interest, btit it does not touch the matter 
that we want to get at to-day ? My idea was, with the assist- 
ance of this young man, to try some experiments in connec- 
tion with this electrical view of the subject, which of course 
is only a theory ; it ia likely to be pricked at any moment and 
go to pieces aS other bubbles do ; but I put it forward as the 
best solution of the difficulty I can suggest ; for as I have shown 
above, we can make an artificial atmosphere very like that of a 
dog-day so far as temperature and humidity go, without expe- 
riencing the difficulties that beset us in the August weather. 

Mr. Kilbnrn found improvement by drying the air. But 
drying the air means changing the other conditions. Moist air 
is a good conductor of electricity, and it is a question in my 
mind whether, isolating his room as he did, by shutting it up 
partly from the outside atmosphere, and changing the condition 
of the air itself as an electrical conductor, was not the reason 
of the improvement, and nut the mere drying of the air. 

The electrical view of it is a much more difficult one to in- 
vestigate. Whether it is the presence of too much, or the 
abseuce of electricity, or whether it is opposite sorts of elec- 
tricity travelling between the earth and the clouds through 
the medium of the extremely moist atmosphere prevailing on 
these days, which is very favorable to conduction is a question I 
do not profess to know any thin^ about. But if I am at all 
instrumental to-day in turning investigation in that direction, 
and any thing comes of it, I shall feel that I am very much 
more than repaid. 

Mr. Atkikbok. I did not intend to take any part in this 
discussion, because I have so much to say by-and-by ; but I am 
impelled to make one or two suggestions. 

One of the advantages claimed for Oldham over all other 
parte of England in spinning cotton is, that the humidity of 
the atmosphere is substantially even throughout the year. 
What degree of humidity that represents I am unable to say, 
but I am inclined to believe, from the situation of Oldham, 
just on the edge of the moors, eight hundred feet above the 
sea-level, where the greatest condensation of moisture from the 
Gulf Stream takes place day by day, that the condition of 
humidity throughout the year is probably nearly as great as 
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that of our dog-dnys. This ie claimed to be a great ftdvnntftge, 
especially in line spinning. If that be ao, a steady condition of 
huimilifcy would not be the evil wbieh it is sought to remei 
But we have very different cnnditiona in this country. Thi 
difficulty occurs, as I understand it from my old recollectioiiai 
rather in August and September than any other part of the J 
year: and yoa will bear in mind that August and September 
are the times when we have hot, damp days, and cool, or cold, 
nights. When we were trying experiments on the gelatine*. ■ 
roll, long years ago, we succeeded perfectly in making the gela 
tine-roll work well until we came to the dog-days, and thei 
this evil occurred. The glycerine used in the manufacture ( 
gelatine-rolls has such an affinity for moisture that, if you t 
a saucer half full in the open air, I believe it will add half it^V 
own weight of water in a very short time; and the gelatine 
incorporated in the substance of the roll attracted humidity 
from the atmosphere to the rolls, and in the morning tJiey were 
covered with beads of moisture condensed thereon. Now I 
imagine (and if the practical men indulge in theory it is safe 
for me to do so also), — I imagine that part of this difficidty 
which occurs is owing to the varying condition of temperature, 
more or less, night and day. During the night every machine 
and every bobbin which has iron within it becomes cool, the 
metal being a quick non-conductor : these cold surfaces become 
condensers of the moisture of the atmosphere; and if you have 
poor cotton upon your bobbin, as Mr. Pray just observed to me, 
it is more liable to be iiffeeted by an excess of moisture by con- 
densation than if it were good. Now, then, how do you remedy 
this difficulty by the application of heat, and for what pur- 
pose? I think Mr. Ludlam has rightly stated the purposeai 
a uniform, even if high, degree of heat in the atraospher 
hold the humidity suspended and thus prevent the moisture i 
from being deposited as readily as it otherwise would upon the 
oool surfaces of the machines and on the stock. It therefore 
occurs to me, that if you were to apply heat during the nights 
and save this condensation of moisture upon the cold metal 
surfaces during those cool nights, and then shut off the heat 
in the morning and start your machinery in that condition, you. ■ 
might perhaps approach a remedy. There is more difficulty^ 
in the mule-room tlian in the frame-room. Why is the framsi 
room hotter? There is more friction. Undoubtedly, that iu 
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the reason. It would Ije interesting to know whether the stock 
works better in the frame-rooni. in spite of the dog-days, than 
it does in tlie nnile-rooin. I suspect it does : because the stock 
becomes wanned by the friction, which is greater in the ring- 
frame than it is in the mule. I apprehend that if tlie mills were 
removed to the hill-tops, there would be more difficulty by 
reason of the increased amount of electricity, than from the liu- 
midityin other places. The results which I have seen in mills 
twelve hundred feet above the level of the .sea indicate that it is 
harder to spin cotton in almost any dry time of the year than 
it is to spin cotton in the damp places during dog-days. It has 
occurred to me, that, in attempting to overcome the humidity 
in dog-days, or rather of the varying conditions of the tem- 
perature and humidity in dog-days, something might be done 
in preparing large volumes of air by condensation. If you 
can remove the moisture from the air before it comes into the 
room for circulatiou, if you can prepare the atmosphere by 
the condensation of the moisture in it before it enters the room 
hot and damp, you may be able to do something. How you 
can do this remains to be seen. Ice is very cheap on the banks 
of a canal ; great volumes of air could be can-ied through an 
ice-chamber, as they are in the packing-rooms of the pork- 
houses. In a packing-house a thousand tons of ice are set upon 
posts, with a free circulation of air from the top, and the tem- 
perature of the cooling-room below is reduced to forty degrees; 
and 80 dry is the air made by this process, that the skin of the 
hog is apt to become too hard, and they avoid taking away too 
much of the moisture. The water in many of your wheel-pits 
coming from the hills and difitant points is very much cooler 
than the air. The well-washed air which issues from the 
mouth of a tail-race is very cool, compared to the dog-day air 
which went in with the water, and it may ftel damp just as the 
air of a cellar may /eei damp : but is it damp? does it really 
hold as much humidity as it did when it went in? Will cold 
water take humidity from hot air when the two are mixed to- 
gether in the flume, wheel, and tail-race ? If it has parted with 
humidity and can be carried from the mouth of the tail-race 
into the spinning-room, what will be the effect? Air passing 
over ice is diied by condensation — is air passed through or 
mixed with cold water similarly affected ? Whether something 
I be done hy the application of that water, after it has gone 
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throngh the tail-race, to prepare volainea of air during thi 
particular Beason so that the atmosphere should enter the i-oom 
cooler, dryer, and more consistent with the conditions of spio' 
ning during hot weather, is a question worthy of consideration J^ 
I neyer submitted any more audacious theories than these. 

Mr. KiLBDBN. I cannot agree with Mr. Atkinson in his ' 
theory that there will be more trouble from a dry electrical 
atmosphere than there would be from excessive dampness. 
The fact is, that we have always been able to control the 
Btate of the atmosphere, when the air is charged with electricity 
in a greater degree than usual (which I have found to be in the 
months of February and March, when we have high winds), 
by the introduction of moisture by steam; and in that way 
we could subdue and discharge the electricity and relieve us 
from our difficulty. I am fully of the opinion that our trouble 
in dog-daya is due to the absence of electricity in the cotton 
rather than its presence ; and the very fact that we can over- 
come the electricity by the use of steam is proof conclusive to 
my mind of the absence of electricity and the presence of water j 
which causes the thread and the yarn to sag. The effect upon 
humanity I am not so well prepared to discuss. I therefore 
should differ with Mr. Atkinson as to the effect due to the 
location of mills. I think that if we had our mills on the hill- 
tops, and there was no difficulty there except the presence o 
electricity, we could overcome that very ea.sily. 

Mr. LuDLAM. I have had a great deal of difficulty in run-' 
ning a mill through some of the dog-daya that Mr. Atkinson 
describes, when the days were hot and the nights were cool, 
but about the very worst time I ever recollect was when there 
was not very much difference between the days and nights. 
Take four or five days as they will sometimes come together 
in the month of August, when the temperature at night is 
almost as high as it is in the day-time, when the thermometer 
will range above 90° all night, I think every gentlemen will agree 
with me that the days following those nights are the days when 
his mill runs the worst. I am quite willing to believe, as Mr. 
Kilburn says, that it is due to the absence of electricity as 
much as it is to the presence of too much ; in fact, I so stated 
before. But I do believe that it will be found ultimately that 
electricity is in some way connected with the phenomena that 
present themselves at that time ; and, as Mr. Johnston suggests, ^ 
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the fact that mule-spinning ia inferior to frame-spinning is duo 
very largely to the fact that we put a little more twist in the 
frame-spinning than in the mnle-apinniug. which, to the practi- 
cal mind, would be a sufficient reason for the superior running 
of that work. 

Mr. Draper, It is fair for me to say that I think I should 
not intrude any remarks at the present time except on the 
ground that I was asked to consider the question and make 
Gome remarks. I have not had mnch time to give to the prep- 
aration of this subject, but it is one that I have had on my 
mind and it has been forced upon my attention most of the 
time for the last fifty years, and it has been on my brain to 
that extent that I have written different individuals when they 
were about getting up fine mills, asking them if there could not 
be some way discovered by which we could ascertain what was 
the most suitable state of the atmosphere for cotton manufac- 
turing, and then see if we could not control those conditions. 
I recollect saying this in my communication: "We can com- 
mand the state of the temperature a» to heat and cold. This 
mportant, as everybody knows. We can command it as to 
whether it shall be light or whether it shall be dark, because, 
when the sun goes down or any thing makes it dark, we can 
get artificial light. We cau ascertain the amount of heat and 
cold. We cau readily see how light it is ; whether it is light 
L for our purpose. We can also ascertain how much 
moisture there is in the atmosphere and control that at such 
times as we can keep the windows of the mill closed." 

Now, one of the great things in connection with this problem 
is, that not only have we mills to deal with, but we have human 
beings in connection with them to consider, and one of the 
great things that we have to contend with in dog-days is the 
fact that humanity is in a different condition, owing to a differ- 
ent state of the atmosphere. Now, then, I have heard, for the 
last fifty years, about the atmosphere of Great Britain being 
remarkably well adapted to cotton-spinning, and that we could 
not spin fine numbers here on account of the atmosphere, 1 do 
not pretend to know, from observation, the conditions under 
which they operate their fine mills, but I am inclined to think 
there cau be no question, taking what I observed of the out- 
side atmosphere last year as au example, that there is a more 
^L evenly-tempered atmosphere un the Isl;iud of Great Britain 
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than we experienced here; that there is more humidity ancF 
more rainy daya, or was last year, than we experience at home. ' 
Comparing last year in England and on the continent with the ^ 
condition o£ things here, it is most remarkable. There is almost 
as much diilerence as you find out in California, where everj 
thing is dried up at certain seasons of the year. If I am cor- 
rectly informed, where they make this fine work in England, 
they not only have a general atmosphere, perhaps, which ia 
better than ours, but the conditions are such that they can keep 
the mills, and do keep the mills, closed, and produce such an 
atmosphere as is desired ; and the help who work, in their mills, 
work as they do here in iron founderles, under unfavorable 
conditions for health. The thing has got to be done, and 
therefore they find people to do it. They do not have state 
inspectors around, I suppose, to tell them they must not employ 
help in such places, and things of that sort. If the condttioos . 
are absolutely necessary, they will be consented to. 

Now, it seems to me that this fine spinning is growing to be 
a very important business that may be done here ; and I hope 
that all of us will endeavor to state what we know of facta 
clearly; and we want to begin in all cases by taking as the 
foundation what we do know, and have aa little to theorize 
about aa possible, and then we shall go on well, without ques- 
tion. 

I presume it will be universally admitted that dog-day 
weather in this country is unfavorable to the manufacture of ' 
cotton, for some cause or other. There may be men, and un- 
doubtedly would be If this were a political question, who would \ 
get up on the other side and declare that they did not know 
any difference. I do not want to meet the question in that 
way. If it is clear that dog-days are bad for manufacturing, 
let us say so and begin there. Now. I believe that one great 
reason why we experience so much dIfSculty, is the condition 
of the help ; and I know that another reason is the condition of 
the atmosphere when we have to have our windows up. Per- 
haps it will be proper for me to state that nearly fifty years ago 
— more than forty-five years ago — I worked in a mill as over- 
seer of the weaving-room on fine work. The conditions of the 
mill were these : we used single carding, with wooden cylinders 
on the cards ; we made the first preparation of the roving 
on Taunton speeders, so called. The second preparation of 



the roving was on the stretcher; we had but two operations. 
The jam was all spuu on hand-oiules. The numbers made in 
that mill were from fifty to fifty-two for the filling, and forty- 
two to forty-three for the warp, and we made a class of goods 
which were woven at eighty-three picks to the inch. Soma of 
those goods were sold for printing, and some for other purposes. 
In that mill, which was one of the large mills of the country 
at the time, we hatl to heat up with stoves. We did not have 
Bteam apparatus to heat the mill all over alike, and we had 
different parts of that mill where there wonld be an immense 
amount of condensation; and in order tr> get the moisture that 
we wanted there were great paus of water. The stove set 
something like an island in the open water: we also put 
water on the top of the stove; and this water evaporated, so 
that we had some steam in the room. The weaving depart- 
ment was ray department. Now, the conditions to-day in the 
mills are very much improved from what they were then in 
respect to getting through dog-days. The conditions were not 
favorable to making fine yarn and making it good, and I can 
assure you that the difference in the atmosphere of that room 
at times was such that in one case you could make money, and 
I the other you would be obliged to lose it. That is, as we 
express it, " the work would go much better at one time than 
another." It is a factory phrase that is perfectly expressive, 
everybody who has been inside of a mill knows about that; 
"the work goes btjtter." Under those conditions we were 
troubled with two extremes there. We were troubled with 
dog-day weather, with those sticky days, and with the difBculty 
of making the atmosphere alike in all parts of the room. We 
were exceedingly trouijled with the opposite kind of weather, 
when things were too dry, and every thing would fly and break. 
Under those conditions, we used to keep the atmosphere up to 
about eighty^six degrees, as far as the temperature of the room 
was concerned, and we used to keep it as moist as we could 
without condensing too much Lu different parts of the mill. 

Now what is the atmosphere that will give you the beat 
results inweaving'/ The atmosphere is such that water will 
be running down on the inside of the windows all the time. 
Everybody who has been in a fine weaving-room under those 
conditions knows that fact, that in order to have the best con- 
ditions for weaving you must bring about that sbtte of things. 



I am one of those who believe, from what I have observed, 
that it is largely the subtle influence of electricity upon the 
atmosphere that we want to find out and manage, if possible. 
At any rate, if it is not any one element, it is the proper com- 
bination of elements. If, when we have an atmosphere in 
which every thing is going right, there is any scientist who can 
go to work and determine the conditions under which that 
atmosphere is made up, and find out what the ingredients are, 
the same as you would analyze auy liquid or any thing else, 
by the operations of science, and find out what it ia composed 
of, — if there is some way to do that, that is the thing I have 
been longing to find out for years. The only obstacle to doing 
it and being successful in this country is the fact that we must 
keep open windows in dog-days ; our climate is such that we 
cannot close up our mills and exclude the outside atmosphere. 
That seems to be one of the greatest difBcultiea. 

There was something brought up here some time ago that 
has been introduced more or less, and is spoken of in the high- 
eat terms, that I had a great deal of hope would be an advan- 
tage in this directiou, and thought it might be generally adopted. 
Oecaaionally I can say a good word for something that I have 
no interest in ; but as a rule, gentlemen, I am, like the rest of 
you, looking after my own interest. (Laughter.) There is 
nothing like being frank, and understanding one another. I 
refer to the Garland Atomizer. It seemed to me that that was 
going to be able to keep down the temperature better or heat 
it up by letting steam into the room and give the requisite 
moisture without the disadvantage of heating the room too 
hot. It was put into a good many different mills and it was 
spoken of in the highest terms in some of those mills, but it 
has not been generally adopted, that I am aware of. What the 
present condition of the thing is with those who have tested 
it I am unable to say. 

I think I will not say any thing more on the subject at the 
present time, except to say this: That I have an abiding con- 
fidence in the fact that some discoveries ^vill be made by which 
we can learn at least what atmosphere we are manufacturing 
in when we are closed up, at any rate. 

Now we cauuot know these things so very accurately. When 
we come to tho concrete things that we make with our own 
hands, when we cousider the fact that in some classes of spin- 
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dies s change of the sizn one ten-thousandth part of an inch 
will make a very obvious difference in their operation, how can 
we expect to find out witli exactness the component parts of 
this atmosphere? 

One thing further I want to say, and that is this : It is noto- 
rious that we do not have thunder-storms, which are some 
indiciition of the presence of electricity in the atmosphere, at 
any other time of the year so much aa we do during dog-flays; 
and the thunder-storms, it seems to me, when they come around, 
have a tendency to produce immediately a better state of things. 
I think that is the experience of all of us; that after we have 
had a sultry and bad time, if we have a good thunder-storm, 
we are temporarily relieved, 

Mr. Johnston. There has been some reference made to elec- 
tricity. I would just like to give a little experience in relation 
to that matter, which may tend to show that the trouble which 
we have duiing dog-days results from the fact that we have 
too little electricity. So far as my experience is concerned, and 
also that of my father, who has been some time in the business, 
we were troubled more last winter, for three months, than ever 
before. Letting steam into the room, sprinkling water on tlie 
floor, dampening the cotton, and all other means that had ever 
been thought of or tried, had only a limited effect; and yet the 
spinning was running well, except so far as it was affected by 
the imperfect work made in the card-room, on account of thid 
electricity, whereby we could not control the cotton. The 
spinning, with that exception, was running well, but the very 
deuce was to pay in the card-room. In the hope of discover- 
ing some way to remedy this evil, we got an expert electrician 
there, who made some progress, and he was so very anxious 
that everybody should know it that it was published in the 
newspapers that he had accomplished wonderful results, and 
we received a number of letters making inquiries about it. He 
did accomplish wonderful results by putting up wires in certain 
parts of the building where electricity was developed most 
freely and conducting it to the water-pipes. When ti.j atmos- 
phere was favorable in the carding-room, it produced very good 
results ; at other times it didn't seem to do any good whatever. 
I thought it might be on account of the peculiar cards we 
used. There was no wood about them. The cylinders, dof- 
fers, and every thing else were made of iron ; there wasn't a 



pfti-tlcle of wood al>oHt them. But I was inquiring ot a, friend 

of mine about ninety miles north of na, whose mills are situ- 
ated about five hundred feet higher than ours, who was using 
the Whiting cards, and he said hu never liad so much trouble. 
The sliver would sometimes come out of the card, and instead 
of going into the trough, would crawl up and jump light over 
on the floor. We were troubled in this way two or three 
months. Now, it may be that some of the trouble was due to 
too much electricity in the air. 

Mr. Draper has referred to the making of fine yarn forty or 
fifty years ago. I was talking with a gentleman only a few 
days ago who, in 1837, had charge of a mill that was running 
seventy looms. They had an opener, familiarly known in those 
days as "the devil," having two upright shafts with knives 
running into each other. The cotton was fed into that and 
thrown out in a loose state and fed on to a single-beater Pat- 
terson Upper. Then it was doubled back on the same lapper 
and the laps taken from there to a single card of wooden strip- 
ping and top-flats. Those cards ran into a railway head. 
Then it went through three operations of drawing, and then to 
a list speeder, and then the roving was taken directly to the 
hand-mules, where it was spun into forty-two warp and made 
into the fii-st dehiines, I believe, ever made in America. The 
gentleman who mentioned it said that he never had work run 
more satisfactorily, and that the mill never made so ninch 
money as at the time when they made delaines; the goods were 
almost perfect. He said he never made any better work than 
be did from that single carding. la there not something to 
be learned from that:" How much work did they do on their 
picker? How many pounds per inch were they doing on their 
cards ? How much care was used in carrying that work through 
the mill? Now we must do just three times as mnch in the 
picker, put two-and-a-half times as much on the card, and then 
we are taking out, doubling, and putting in double roving, ad- 
ding to onr speeders; and yet, after we get through, the yarn 
is no better and the work does not run any better than work 
made from single cards, and nothing but the single list speeder 
to make the roving on. 

Mr, Atkinson. We have experienced a great deal of dis- 
comfort in our ofBce from the manner of heating and bad con- 
ditions of ventilatiou. We have had a box constructed, open 



ftt the top and bottnm, lined with hnir felt, exposing 4,200 eqintre 
inches of snrface on the inside. That box seta in a tnb; we 
bring the w;iter-pipe to it, and we spray the water tln-ongh a 
little device whioli was invented by Professor Kichanls, by 
which, substantially without any drip, tlie water sprays itself 
witbout tbe use of any mechaaism. It is like the ordinary fish- 
tail burner. The two little streams of water meet each other and 
break themselves up and keep the surface of that felt damp. 
What little drip there is goes into the tub and is drawn o£f. 
There are 18,000 cubic feet of atmosphere in the room, and 
the whole cubic contents of the air of that room pass though 
that box at the top and come out at the bottom in an hour and 
a quarter. We can change the humidity of the room at any 
time from five to ten degrees in an hour and a quarter. What 
is the wheel-pit of yout tail-race but that box? If you can 
take the air from tlie mouth of your tail-race and force it back 
into the mill washed, cool and in good condition, I believe you 
will do some good in dog-days in your mills. 

Mr. Chase is here, who has examined the subject of 
electricity. 

Mr. LcDLAM. I mentioned Mr. Chase to the Association 
as a young gentleman, a graduate of the Institute of Tech- 
nology, who has paid some attention to the subject of eiectricity 
in milts, the result of which were embodied in a pamphlet, a 
copy of which he gave me to understand by letter, a few days 
ago, he would be glad to present to every member. Perhaps 
we have not time to read such a pamphlet here, and as it relates 
rather to the troubles that come from electricity in cold weather 
than in dog-days, I think perhaps Mr. Chase would be willing 
to send a sufficient number of copies to the Secretary to be 
mailed to each member of tbe Association. 

Mr. Cbasb. I have one hundred and twenty-five copies of 
the pamphlet here. 

Mr, LuDLAM, Then I dare say they can be distributed to 
the members present and they can take them home and read 
them at their leisure. 

Mr. KiLB0BN. It is suggestod by Mr. Ludlam that we are 
dealing vrith a mysterious agent when we speak of electricity. 
I fully agree with him, but the conditions which Mr Draper 
has cited this morning I do not think affect that question. He 
suggests that in order to make his weaving run well, he wants 
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water rnnning down the wnll — n state of things which I havl 
frequently seen. What effect is produced bj that state of th«| 
atmosphere ? It is the same effect that is produced on a clothee 
line when it rains ; the rope shrinks, tightens the twist and i 
creases the strength of the rope. That is just what is done isi 
the weaving. That trouble which Mr. Draper used to experi- J 
ence years ago in this way has been to a raaterial degree over- 
come by the greater use of starch — by putting raoi-e sizing into 
the work, so that the yarn will bear the degree of moistui-a 
which is necessary to make it pliable. It has also been aug*J 
gested here by Mr. Atkinson that putting a pipe leading front,! 
the wheel-pit through which the moist air could be blown froni 
the wheel-pit into the room might relieve this difficulty. As a 
boy, I had considerable experience in wheel-pits, and I can i 
member several occasions where I have worked a good share of 
the night chipping segments of an old breastwheel. The water 
leaking through the mill-race discharged the hot air it contained 
in the bottom of the wheel-pit ; and I think I never passed more 
nncorafortable nights than I have passed there. The heat was 
something excruciating. As the water dischaiged its hot air, it 
was almost suffocating. 1 have had the pleasure of doing that j 
work with my friend Mr. Nourse here; I think he can certify* 
to that. I think that Mr. Atkinson would be disappointed iip 
the result of blowing air which was discharged from the wheel^l 
pit back into the mill. 

Mr. WOODBDKT. Mr. William B. Whiting is not here t 
day, and so 1 will repeat one statement which he made to m6M 
a while ago. When he was agent of the Peabody Mills a6l^ 
Newburyport, the carding was done in the upper story of thaJ 
mill; and at times the work would run so badly that it wasi 
impossible to run that part of the mill. The room was verfm 
high in the middle, and there was a large mass of air abovol 
the windows, which was not removed by merely opening thof 
windows. Mr. Whiting procured a very large blower, whot 
capacity was sufKcient to move the whole air of the cubice 
contents of the room in twenty minutes. . He connected thtfjl 
blower down in the engine-room, taking its draft from the cool^l 
unoccupied basement below the mill, and run a box into this 
upper room. When they were troubled with electricity, he 
would open the windows and blow this cool air into the upper 
room where the carding was done, and that relieved the d 



OTiIty by displacing tlie dry air in the room, with ooolfflf BTid 
moist air. The constructinn of the mill has been changed since 
that time ; and there are mules in that attic to-divy. 

Mr. LuDi.AM. The instance cited by Mr. Woodbury, and 
those cited by other gentlemen, seem to be more connected 
with the trouble we have in the winter time with electricity 
than with the difficulty we experience in dog-days. It is in 
the winter time that we have the greatest amount of electricity. 
The causes of its occurrence, and the best known means to 
remedy the difficulty, I think you will find in Mr. Chase's 
pamphlet. It is frictional electricity. It is generated in the 
machines; and the extremely dry condition of the air is such 
as that described by Mr, Atkinson aa accomplished by the 
ice-box of the pork-packer. The air is practically denuded of 
moisture: it is all condensed; and there is not enough moist- 
nre left in the atmosphere to make it a good conductor; and 
when dry it becomes, I believe, a very poor conductor, and the 
electricity is retained in the machines, the belts, cotton, and 
the machinery of the building generally. But if anybody can 
give U3 something in regard to his experience in dog-days, which 
is the thing, I believe, we are met to discuss to-day, I should 
be very glad to hear it. 

The PHEBrDENT, I think Mr. Webber has made some ex- 
periments on this question. 

Mr. Webber. Mr. President, I did not hear distinctly the 
remarks of Mr. Ludlam. I have paid a good deal of attention 
to this matter in the course of my dynamometer experiments 
in regard to power, and have found a very decided difference in 
the power required to drive machinery in damp weather and 
in dry weather. I do not know that I can say any thing as to 
the electrical effect on the atmosphere, or that I know any 
tiling more about it than any other gentleman ; but I have 
found a difference in the power required after a hot and damp 
night in August, when the day before had been very dry. 
Leaving the dynamometer standing where I stopped the test at 
six o'clock in the evening, and going back at nine o'clock the 
next morning and attaching the belt to the same machine (it 
having rained during the night and the morning being very 
sultry), I have found that the difference in the power required 
to drive that same spinning-frame was very nearly twenty-live 
per cent. I attributed a great portion of that to the friction of 



the spincUe-bearings from the extra strain put on the spindles 

by the hygrometric shrinkage of the bands. I could not con- 
ceive that the ordinary friction of the roller-bearings and the 
main shaft-bearings would have been affected very materially. 
I have noticed this same thing that gentlemen have been speak- 
ing of. In the course of the years that I have been among 
mills I have noticed this same inequality in the working of 
cotton in damp weather, which I have attributed in great part 
to the action of moisture, more than to any other particular 
cause ; but I am not aware that I am in a position to give any 
particular information on the electrical action. 

Mr. LuDLAM. I would like to impress upon the attention of 
the meeting the fact that moisture, as I say, is controllable, to 
a certain extent, in our mills. We have naturally here a dry 
atmosphere, much dryer than in Great Britain. Wa find it 
consequently necessary to use a great deal of steam to modify 
the dryness of the atmosphere, and we do that with benefit to 
our work at seasons when it is required. In England, as Mr. 
Atkinson has said, the town of Otdhara is perhaps the wettest 
portion of that wet country. Their rain-fall is, at the lowest 
calculation, thirty or forty per cent greater than ours, Lan- 
cashire is the wettest part of England, and still it is the part 
selected, throughout the whole of England, as the part where 
cotton-spinning most thrives, and is most profitably carried on ; 
notwithstanding the climatic conditions are such that the atmos- 
phere is at the point of saturation during at least some portion 
of the twenty-four hours, three hundred days in the year j for I 
think it may be safely said that in Lancashire it rains at least 
three hundred days ia the year. I do not mean to say all day, 
but it ia very doubtful if they have sixty-five days entii-ely fi-ee 
from rain during the twelve months, on an average. In view 
of the fact tliat cotton-spinning can be successfully carried on 
in such an atmosphere as that, indeed with marked success, it 
certainly does seem to me that too much moisture cannot be 
said to be the cause of the trouble we are discussing. 

Mr. Draper. It seems to me that what we want to find 
out (I am repeating, in a measure, what I have said, but there 
is nothing like iteration of important things) ia the state of the 
atmosphere that is best adapted to the manufacture of cotton. 
We may assume that it is too much or too little electricity, too 
much or too little moisture, too much or too little of something- 
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else, that interferes with our success; but what we want to get at 
is the exact degree of all those things, ami we want to ascertain, 
when we get at it, how to produce that condition of the atmos- 
phere, if possible. 

Now, we have two conditions of things with cotton, — and I 
do not believe that machinery makes the difference in the con- 
dition of cotton. For instance, running through the same 
machinery, you may have a day in the year when one-twentieth 
part of the weight on the rolls in your drawing-rooin, in one 
condition, will be sufficient to draw your cotton what is neces- 
sary, compared with what might be required in the other ex- 
treme. For instance: there are times when you may take a 
drawing sliver four feet long and hold it up, and it will drop 
apart, perhaps two or three times. When it is in that condition 
it is, you may say, slippery, and holds together so little that the 
question of slipping those fibres and drawing them apart doea 
not require much of any weight, nor much of any power. Yoo 
take that in the exti-eme opposite condition and it seems almost 
imposgible to draw a large sliver in proportion to the draft 
which your machine shows. There is a shrinking back, a re- 
sistance, a toughness, an unwillingness to be extended, to so 
express it. Now, you take these two conditions of things. 
You might take a piece of india-rubber and run it through roUa 
that would stretch four to one, and measure it after you got 
through, and perhaps it would not be any longer than it waa 
before. There is something about cotton in certain days that 
resists draft; and one of the difficulties that we experience 
is, that with the machines in the same condition and with the 
same amount of cotton going into them, you will not receive the 
same product. That is to say, you put the same amount of 
cotton into your picker in one state of things and run it through 
all your machinery, aud you do not produce yarn just as fine in 
one case as in the other; and thus changes are required to be 
made in consequence of the changes of condition that you will 
meet in the atmosphere ; and it is for the lack of those changes 
that yarn which is made too fine, perhaps, under one condition 
of things, comes out differently in another condition of things. 
These are facts which every man of experience knows are true ; 
that there are times when you would do well, perhaps, on your 
drawing to put on additional weight, unless you had already 
provided an extreme weight, and other times when you might 
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almost be required to put on less weight, or else yonr slivt 
would come out too small. 

Mr. KiLBiTRN. I want to say one word more. The subject! 
to be considered is, what we can do to improve the running of 
work io cotton-mills during dog-days. The only other thing 
than those which I have mentioned, that I can name, ia this : 
That it has been ray custom to put more twist into my work 
during dog-days than any other season of the year, and I have 
found that to improve the rmiuing of my work materially. 

Mr, Garsbd. I would like to ask my friend Johnston on tbe-J 
one hand and my venerable friend Draper on the other, whati 
kind of cotton they used at the time they made such a thorough^ 
success in spinning on old-fashioned machinery? WhethepJ 
they used fair New Orleans, or, as we are trying to do to-da^^f 
low oi-dinary? 

Mr. Johnston. All the answer I can make to that is, I don'ti 
know much about cotton manufacturing forty-five years ago. 

Mr. Garsed. Well, friend Draper can answer it. 

Mr. Drapee. As far as I am concerned, I have this to say^J 
I think Mr. Garsed got a somewhat diffei-ent idea from what ll 
intended to promulgate. I simply stated the conditions underl 
which we were then working. I distinctly stated that we hadl 
made great improvements in working cotton since then. I did I 
not say that we succeeded in manufacturing as well then as wol 
do now, if I recollect what I did say. At any rate, I did noti 
intend to say any such thing. As far as the cotton is concerned, I 
I think they did use a better grade of cotton for producing thB'l 
same class of work, perhaps, than we do now. If the i 
proved machinery had not enabled us to make a greater quaa*fl 
tity of work, I should be very sorry. 

Mr. Gabsed. I asked the question because in my owal 
experience, some years ago, with the identical machinery dn^t 
scribed by Mr. Johnston, — Patterson cards, Patterson picker8,f 
a Patterson drawing-frame, and a list speeder, — we made Yetyl 
excellent Canton flannels. But when I look back and r 
ber the kind of cotton we bought in those days, and think of 
the kind of cotton we are able to buy to-day, the whole charao- 
ter of the question ia changed. I hope no gentleman will go ■ 
away from here and imagine that we could do any thing like I 
what we do to-day, with the kind of cotton that we use to-day, f 
on the machinery that was used forty years ago. We could n(i j 
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more do it than -we can find out exactly what are the electrical 
conditions of the atmosphere. 

Mr. JoHKSTON. I should like to hear Mr. Lockwood's views 
on this subject. He has had great experience. 

Mr. LocKWOOD. Since this question was brought to the 
notice of this Association, I have given but little thought to it. 
Indeed, I had to ask the question yesterday what was to be the 
subject before the meetiug to-day, though I did recollect then 
that I bad at some time known what it was, but it had slipped 
my mind. 

Without going into any extended remarks, and without un- 
dertaking to theorize, though I could do that, perhaps, to some 
extent, I will just state, for the benefit, if it is any benefit, of 
the Association, the results of what thought and experience I 
have had in regard to this matter of working cotton in dog-days. 
Having exhausted every method that I could conceive of years 
ago, I come to this conclusion, Eind I have practised upon it since, 
and I think with some good results. It is very simple, very 
plain, requires no additional machinery, no additional power, 
no additional skill. In the purchase of cotton during the year 
previous to August, I endeavor to buy enough superior staple 
to carry me through the dog-daya. Then, when the invoices 
are sent to the mill they are marked " dog-day cotton," and I 
think in that way I have accomplished more than a great many 
have where they have experimented in other directions. (Ap- 
plause.) 

Mr. Garbed, I will ask Mr. Atkinson to give us his views. 
Probably we can ascertain something from them to reflect upon 
during the luuch hour, and resume the subject after dinner. 

Mr. Dbapeb. If you will pardon me one moment, there is 
only one thing about machinery that I wish to state, and 
Mr. Lockwood reminds me of it. Mr. Lockwood's son-ia- 
law, who is associated with him, has said to me repeatedly 
that they thought that the greatest improvement that had come 
up in cotton-spinning, that ia, in the spinning-room, for a great 
many years, was what is known as the separator. As you have 
almost all adopted it, perhaps I may call your attention to what 
they say, and I may say that it makes our spinning run just 
aa well in dog-days as any part of the year. (Laughter.) If 
Mr. Danielson will not conhrm this statement, and say that he 
haa repeatedly told me just that, I will give a dinner to the 
whole Association. (Applause and laughter.) 



LoCKWOOD, A]l I can say in reply to that is, ttiat when 
we used a spiiming-frame with two-anJ-a-half-inch gauge, wo 
used the separator; when we built a new mill we used a 
longer gauge, and dispensed with the separator. 

Mr. Dbapeb. It is important to have all the facts. About 
nine teen -twentieths of all the spinning you have for ordinary, 
work is two-and-a-half-inch gauge; and then the question 
comes whether it is better to increase your gauge without tha. 
separator than to use what you have got. 

Mr. KiLBURN. If Mr. Draper would visit a great many mills 
that are spinning colored cotton, he would find there was need 
of a separator to separate different colors of cotton, and this 
is a want which his separator does not provide for. I find 
frequently in my mill when white cotton wilt work with entirS' 
satisfaction, that certain kinds of colored cotton are uncoii> 
troUablc. I cannot do any thing with them. I simply stop 
the work, take it off the cards, put it into a damp room and 
age it, and when it has aged enough, tlien I can work it. 

The President. Has any one else any more light to give 
us on this subject, or is it your pleasure to drop the question 
here? 

Mr. Birkenhead. I have one word to say on the subjeoL.] 
At one time, I had charge of a mill of twelve thousand spin- 
dles in England, and one of the mills used to receive orders 
for small quantities of yarn. We used to sell yarn, and we 
made various numbers. As has been stated here about the 
clothes-line, the band became taut, on account of the moisture 
of the atmosphere, presumably owing to its additional thick- 
ness, which necessarily put^ more twist into this yarn, and 
when it becomes dry, the yarn becomes less in diameter, and 
consequently that twist is not sufBcient to give it strength. 
Well, why should not this operate with the yarn as well 
with the strands of the clothes-line? I was expected to get 
out as much j'arn as any one else did, and I think I used to 
do it; and the way I used to do was this: I had a change of 
gears, both for the draft and the twist, and when I found the 
spinning going bad, whether it was owing to the condition of 
the atmosphere or not, I always put in an additional tooth, and 
that remedied the evil ; and when I found that the spinning 
was going as it ought to go, and we had to keep the ends up, 
I would take that tooth out again. I think if the manu&o- 
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turers of this country would have a change of twist gears, 

and have their machinery built so that they couM eoaveuiently 
take them off and put them on, they would overcome this 
trouble to a great extent. 

The Pkesident. la it your pleasure to close the debate on 
this question ? If so, you will say aye. 

The vote was in the affirmative, and the debate terminated. 

Mr. Webber. I have been requested to briug forward some 
records which have a bearing upon this question. Mr, Whit- 
man, of the Aiuoiy Mills, having found a good deal of trouble 
with his work, thought of the idea of putting double gears on 
his roving-frames; that is, putting a duplicate set of gears at 
the further end of the frame, corresponding exactly with those 
on the driving end, thereby rendering the motion of the rolls 
more steady ; nud during the latter part of the summer and the 
early part of the autumn he has beeu making a number of 
experiments, of which I will give you a summary of one or 
two results, without going through the details of the paper, 
the first oue being where the intermediate frame was run with 
the old-fashioned single gearing; the intermediate and the fly 
frames were both changed, and another set of gears added to 
each end. The yarn was taken from twelve or sixteen differ- 
ent spinning- frames, a bundle from each frame. The average 
number was 24.05. The average breaking strength of the yarn 
was 62.98. The yarn, after using the double gears on the inter- 
mediate and middle frames, sized a little coarser, 23.89. The 
breaking strength of the yarn went up to 78.06 pounds, an 
increase of nearly thirty per cent in the breaking strength of 
the yarn. There was rather less variation in the size of the 
numbers, although not very great, but there was a very great 
difference in the variation of the breaking strength of the yarn 
irom the different frames. With the old single gearing on the 
roving frames, the yarn varied from fifty-iive pounds to sev- 
enty in the breaking strength. With the new double gearing, 
the variation was from 75.75 to 81.50, one-tbird of what it was 
where the frames were driven by single gearing. 

He then made another series of trials betsveen double gear- 
ing on the plan on which his old spinners were built, with the 
small intermediate gear set below the rolls, and double gearing 
on the plan on which his fiy-frames were geared, with the large 
gear placed above the rollers. Here both frames were double- 



geared. The yam eized 23.92, and broke at 72.104. The yam 
with the intermediate gears placed above the rollers sized 
23.86, and broke at 75.31, a gain of five per cent in a dozen 
trials in different frames from a change in the position of the 
intermediate geara on the frame. 

He then made another trial on his mule filling, where the 
change was made from the single to the double gearing. The 
yarn before making the change sized 34.99, and broke at 34.28. 
The yam, after making the change, sized 35.19, and broke i 
38.72. 

Another set of experiments with double bottom-gearing i 
the intermediate, and top-gearing on the fly-frames, changing ^ 
to top-gearing on both frames, showed an average size, before 
making the change, of 23,70, and broke at 72.62 ; after making 
the change, it sized 23.68, and broke at 76.21. 

He made one trial only of a change of the gearing on the 
slubber. That showed a size of yarn 23.12, at the time it 
passed through the other processes, and broke at 72.25. After 
the double gearing, the sliver sized 22.80, and broke at 75.75. 

Mr. Whitman thinks that some of this trouble, which la 
more noticeable in hot weather, is due to the imperfect action 
of the gearing on the roving-frames. He has been for some 
months devoting himself especially to this matter, and has 
changed a very large portion of the frames in hta mill, and has 
requested me, in connection with this subject, to mention these 
facts. 

A Member. How long were those frames? How many 
spindles were there on them ? Are they short or long ? 

Mr. Webbee. They are long frames; one hundred and_ 
forty-four spindles. 

A Memuer. What is the gauge ? 

Mr, Webbee. The usual gauge for No. 29 yarn. 

The PEEsroBKT. If no discussion of Mr. Webber's paper is 
desired, we will pass to the next topic named in the notice of 
the meeting ; which is a report from Mr. Atkinson of his obser- 
vations while in England of cotton-mills and methods of manu- 
facture. 



EEPOUT ON ENGLISH COTTON-MILLS AND METHODS. 

BT BDWABD ATKINSON. 

Mr. Atkinson began by Baying : I never before so much re- 
{[retted my lack of real technical and practical iustruction in 
'cotton-spinning as in my recent visit to Euglaud. I Rhould 
never have dared to bring before you what I am now to present, 
had I not made a partial report to tbe directors of the Company 
of which I am president, a copy of which falling into the bands 
of one of your executive officers, led to an urgent request, to 
which I have submitted. If I bore you it is their fault, not 
mine. It is not so ponderous as it seems (laughter), as I will 
vkip a good deal of it. 

Having spent the last part of my recent stay in England, in 
Tortcshire and Lancashire, inspecting mills and machine-shops, 
I observed many differences between English and American 
practice, a statement of which may be of some use. I venture 
to express no opinions upon these differences, because it is soma 
yeai-s since I was directly engaged in manufacturing, and also 
t>ecause my observations were of necessity somewhat superficial. 
Yon will take them for just what they are worth. 

The first cotton-mill visited was the mill of Messrs. Bowman 
Brothers, at Halifax, These gentlemen own about 150,000 
tpindles, which are operated on medium and fine yarns, spun 
from Orleans, Memphis and Egyptian cotton. [A picture of 
their mill is submitted herewith.] 

Dr. F. H. Bowman, of this firm, is the author of the well- 
known hook upon the cotton fibre, and has lately published a 
most valuable text-book upon the physical sciences for the use 
Df intermediate schools and colleges. His scientific attain- 
ments, coupled with the practical skill of his brother, which he 
also shares, may render his practice worth the attention of all 
■pinners. With his consent I submit the following observations 
vhich were made in his new mill. 

1. The mill is of fireproof construction. The main girders 
are of cast iron, crossing the mill from side to side between each 
window at a distance of 10 feet 4 inches from centre to centre. 
These girders are of different lengths, resting on the tops of 



Light No, 1 opens inwardly on an axis at C and D. 
Light No. 2 and 3 are fixed. 



c- 






/val 


D 


Bal 


No.3 









The r 



rOCE FKET WALL. BIX FKKT WINDOW. 

h plate-glass costs more than common glass, but L 
much less liable to be broken. The sash costs less. The ratio 
of difference would vary in thia country, and I therefore ob- 
tained no cost statement. 

The advantages claimed are that the thick glass retains the 
heat in winter; that the light, although a little less, is much 
better diffused (the glass has a dingy look outside, but within I 
found the light all that could be desired) ; that no shades are 
needed to keep out the glare of the sun; and that the reduced 
liability to breakage fully offsets the higher cost of the glass, 
without reference to the lesser cost of the sash. 

An inquiry elsewhere developed the fact that it was some- 
what unsafe to use such heavy glass in skylights sloping toward 
the sun, on account of breaking from expansion. If, however, 
great care is taken that the glass does not fit too tightly in the 
frame it may not break. For our climate, however, it would be 
much safer to set in skylights, or monitors, two thin plates of 
glass in one sash with an air-space between, or to use double 
windows. In this way only can the condensation of moisture 
on the inside be prevented. Thin glass may be lightly coated 
with paint to prevent glare. It would be well for you to visit 
the one-story mechanic art-shops of the Institute of Technology, 
where long skylights are on their trial as a substitute for moni- 
tors. The English window seems to he well suited for vertical 
windows in this country. How far thick plate-glass would suf- 
fice without a double window remains to be proved. I have 
asked Professor Ordway to make some experiments on the noQ- 



conducting of heat and the diffusion of light, making use of 
Beveral varieties of glass io such tcsti. 
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EOPE-DETVUfQ. 



3. I was surprised to find in this and other first-class mills 
that ropes instead of leather belts have taken the place of the 
upright shafts and gears which were formerly used. 



I can beet give the reasons for this practi 



by Bubmitting t 
new mill " of the Messrs- 



following statement in regard to the 
Bowman Brothers. 

Mill 225 feet long, including rope-honKe; 105 feet wide; 6 
stories high; 141,750 feet floor-surface, including rope-house 
and stairs, which are outside the wall, containing 60.000 spin- 
dles, with room for 20,000 more ; all mule-spinning and twinei 

One pair compound engines of 1,400 indicated horse-powaii 
of which 700 horae-power are used in the new mill- 
Boilers 8 feet diameter, SO feet long. 2 flues each, 8 feet i inch 
diameter, steam pressure 80 pounds; 5 boilers are generally in 
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jtion of fuel, 2i pounds Barnaley nuts (bituminous) 
per indicated horae-power ; evaporation 9 pounds water to I 
pound coal. Fuel fed by Helix automatic stoker. 

The main wheel on tlie second motion shaft from the engine, 
or driving-pulley, is grooved ; it is 12 feet diameter, 104 revolu- 
tions per minute, and the power is conveyed to the grooved 
driven pulleys, which are 7 feet diameter, at 180 revolutions 
per minute, by 20 ropes. 

Engineers differ aa to the proper angle of the V-sbaped 
grooves. 

Ropes are made of the best Russia hemp or cotton, cable 
laid, two inches diameter, running 4,320 feet per minute. First 
cost of ropes is said to be X175, say $875, First cost of leather 
belts for same service is said to be £1,700, say $8,500. Weight 
saved, one-third at least. Power saved, represented by one- 
third of the weight of belts at 4,320 feet per minute. Ropes 
are sometimes treated with a preparation, sometimes run with- 
out, especially the cott'in ropes. The wear is of course greater, 
but it is claimed, on the other hand, that they wear out one at 
a time, and can be replaced one at a time without stopping the 
mill, during nny meal-time or in the evening after working 
hours. These figures were given me by Dr. Bowman. 

BEMAKKS. 

If rope-driving should be approved, it would be greatly to 

tbe advantage of the underwriter for the following reasons : — 

1. Almost entire freedom from the danger of water damage. 

2. Much less friction on the heavy bearings where most of 
our destructive friction fires have occurred. 



3. Smaller orifices in floors, in mills which have no sepuate 

belt or rope- rooms- 
It may be added that the present tendency in England ia 

toward the substitution of ropes for belts throughout the mills, 

EO far as the substitution is possible. 

The rules for rope-driving have been given me, as follows: — 

1. Never use pulleys of less diameter than six feet for main 
work. 

2. The greater the velocity of the rope per minute the greater 
the efficiency, up to five thousand feet per minute. 

8. For great power ropes two !ind one-fourth inches diameter, 
two inches when stretched are best ; cable laid with three 
strands, and each strand of three finer strands. Where small 
power is required it is not necessary to have the rope cable laid, 
or ao great in diameter. For ropes of small diameter smaller 
diameters of pulleys may be used than six feet, aud cotton ropes 
are preferable to bemp. For large ropes or outside work hemp 
is better than cotton. Cotton ropes made from yarn, counts 
about 20° to 30°, are better than those made from rovings. 
. 4. With a rope two and one-fourth inches diameter and 
pulleys above six feet, each rope will drive ten indicated horse- 
power every one thousand feet of rope speed per minute. 

6. Whenever circumstancea will allow, the slack side of the 
ropes ought always to be on the top so as to keep the rope tight 
in the groove where it slretche^i. 

( ) WHONa WAY (j 

{ j RIGHT WAY { J 

Dr. Bowman says: "There is not much difference in the 
friction of ropes ami belts, but the belta are so much heavier 
that they take more power to keep in motion, and they cause much 
more h<Kk lash, because they get swinging and undulating when 
at high speed, and are a mucii greater weight on the neck of 
the shafts, both driver and driven." 

In this connection I may call your at+ention to the tarred 
cotton rope and tarred spindle- banding prepared by Mr. Thomas 
H. Dunham, of which I have samples before me. You will ob- 
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serve that while thoroughly impregnated with pine tar they are 
reasonably supple, perfectly free from stickiness, and are said to 
be very non-elastic and substantially free from the effects of 

humidity. 

THE HELIX AUTOMATIC STOKER. 
4. So far as I have information, but little success has attendee 
the use of automatic stokers in this country, but perliaps thdl 
simplicity of thia invention may warrant some attention beiae 
given to it. The inventor is Michael H. Smith, CrossLey Streatyil 
Halifax, and the patent is held by him. 

DRAWING OF THE SCREW. 



It is not possible to give an accurate impression of tiiis appara-T 
tus without a complete diagram, but it may perhaps suffice to say 
that three screws, each one like the otlier, but each varying in 
Bize, shape and pitch of screw according to the size of the fire- 
box, are worked in channels below tJie level of grate-bars, which 
grate-bars are placed between and at the sides of the screws ; 
the coal is forced onward and upward by the same revolution, 
so that the fire is always bright ujxtn the top, and the gases 
which are distilled in the lower part of tlie bed of coal are sub- 
stantially consumed above, so that there is very little smoke 
from the bituminous coal used. The screws feed the furnace 
automatically from a hopper in front of the boiler. Small coal 
only can be used,- and coal which does not run in heating. 

FIEEPEOOP PLOOHB. 

5. The construction of floors of iron and concrete will be ' 
deacrihed elsewhere, but they are covered with one and one- 
half inch plank ; no concrete having yet been found over which 
"aa equable a temperature can be maintained," or "in which. 
dust injurious to bearings can be avoided." Many kluds haT^'fl 
been tried, concrete with granite face being best. 

OVERHEAD PIPES. 

6. The heating pipes in this mill were single pipes, two 
inches diameter, hung overhead down the centre of the mill ; 
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ttie steam is carried into three top stories, and the lower rooms 

are heated by hot water, which is condensed in these pipes and 
sent through the lower rooms, and is afterward returned to tha 
boiler, or used for washing. 



LUBEIOATIOS OP HEAVY BEARINGS. 

7. Obserring that oil only was used upon main bearings, 
delivered from oil-cups which are ftirniahed with a trip-valve 
delivering a given quantity of oil at each revolution of the shaft. 
Dr. Bowman assured me that his own experience concurred 
with Mr. Woodbury's experiments of last winter, of which the 
results have not yet been published because tlie work is still 
incomplete. A preliminary report on this subject ia submitted 
herewith. 

The deductions which I refer to are these : — 

All greases, or semi-solid materials which are used for lubri- 
cation, are fit for their purpose only when heated sufficiently to 
become fluid or oily ; that is to say, they must firet be converted 
into oil by heat, and heat is costly and dangerous ; and although 
the cost of greases may be in the ratio of one cent per pound 
for grease against one dollar per gallon for oil, they are the 
most expensive lubricants where power is developed at any ap- 
preciable cost. The greases must also be condemned as danger- 
ous if this theory is sustained by the experiments which will be 
continued by Mr. Woodbury next winter. 

It is not difficult to test this question upon any main bearing. 
The method is as follows : — 

Bore a hole about half an inch diameter in the cover of the 
box ; in this place a copper case or cartridge resting on the 
shaft ; in this case put water and pack a thermometer ; then ob- 
serve the difference between any grease and a suitable oil. 
The results of Mr. Woodbury's observations, as far as they 
were carried, were that greased bearings run at 110" to 180" F., 
and oiled bearings at 30° to 40° less. He used upon our 
machine Downer's heavy spindle oil, and a mixed oil made by 
L. B. Squier of New York, and long used by the American 
Print Works. The one was a little the best lubricant, the 
other a little more durable ; either much safer than any grease, 
and either much cheaper if the coat of power is considered. 

The Downer oil was subject to the least evaporation. 
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THB irSB OF THE MICROSCOPE AND POI^RISCOPB CX>MBIKED. 

8. Dr. Bowman assured rae that by applying polarized light 
to the cotton fibre in a microscope, the injury to each fibre 
could be visibly traced, and the place designated where the 
deterioration is accomplished in each process; especially the 
injury done by heavy weights on the drawing. He also stated 
that the image showing depreciation could be thrown from a 
camera upon a sheet with a suitable polariscope, and the photo- 
graphic image could also be obtained, but he could not describe 
the methods " without almost writing a treatise on optics." It 
will be remembered that Dr. Bowman's experiments, given in 
bis book, prove that only about one-fifth to one-fourth of the 
normal strength of a given number of mature cotton fibres can 
be found in the best yarn. 

My next inspection was given to a mill in process of con- 
struction in place of one burned in Bolton. It is to cost five 
shillings per spindle extra for solidity, strength and fire-proof 
quality. Mill six stories high ; six feet window space, four feet 
wall on face between windows ; walls forty-two inches in lower 
stories ; twenty-eight inches upper atory ; bricks used 9x4 and 
i X 8 inches, or about twice as large as ours; mill, one hundred 
and twenty-eight feet wide, to carry mules of one thousand and 
fifty spindles each, one and five-eighths gauge. This is said to 
be the size of mule which can be operated at least cost ; 82,000 
spindles, SO'a to 120'a; one thousand two hundred and fifty 
horse power; twenty-eight ropes; iron girders ten feet four 
inches on centres. 



Between the girders what may be called iron joist are placed 
midway between the top and under side of the girder, — about 
fifteen inches on centres, three inches deep ; boards are placed 
under these joist, to be removed when the concrete hardens, 
and then eight inches of coarse concrete is placed, enveloping 
the cross joist. This concrete is composed of broken bricks 
and cinders, mixed with about one-sixth part of Portland cement. 

Over this three inches of fine cinder concrete, and one and a 
half inch boards. Wooden joist are set at proper spaces in the 
three-inch concrete to which to nail the floor and fasten the 
machinery. The wooden joist are bedded in concrete made of 
about six parts ashes to one of time, and are not found to decay. 
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After the concrete is Bct the bonrds are remoTed and the ceiling 
is scored to hold plastering, and then skimmed and whitened. 

By the kindness of John Hetherington & Sons I have ob- 
tained since my return the diagrum of this mill, which is upon 
the blackhoard. If you elect to pay the cost of a heliotype of 
this drawing, it ia at your service. The elevation has been 
made by our Mr. Dabney, to show the ratio of the windows to 
the wall surface. 

As I have stated, this mill will coat more than the average 
fire-proof mill. As nearly as I could ascertain, an average fire- 
proof mill now costs thirty-two shillings per square yard, which 
ia about ninety cents per square foot of floor, including stair 
spaces and rope (spaces. These hitter, i.e., rope-rooms and 
Btatrways, are usually inside the main wall. 

I have presented this sketch of a modern fire-proof (so called) 
English mill, because T think the proportion of wall to window 
is worth your attention, especially the way in which the top 
light of the window ia carried to the very ceiling between the 
girders, thus assuring good ventilation and the maximum of 
light. Except for this top light, roonia one hundred and twenty- 
eight feet wide in the clear could not be considered. 

On the other hand the roof is bad, and 1 am satisfied, from 
investigation since my return, that if the combustible contents 
of such a mill get well on fire, the building will be destroyed 
a))out as surely as if the floors had been made of timber and 
plank. I am inclined to believe that a floor con.structed of 
heavy timber, three-incb plank, with top floor laid over mortar, 
and ceilings protected with plnsterings on wire lath, is a safer 
and more fire-proof mill than one composed solely of brick, 
concrete and iron, unless every part of the iron is imbedded in 
or protected by the concrete, which is not the case in this plan. 
For the alleged danger from fire to the class of mills repre- 
sented by this plan I have the highest English authority. I had 
no time while in England to ascertain the facts for myself. 



MACHINERY. 
Aeide ^m the matters already treated, my attention was 
especially called to the carding engine of the " Leigh " patlern, 
perfected in its mechanism, fitted with a revolving apron of top 
flats, which are stripped and ground as they pass over on the 
outside, and also fitted with a saw-tooth llcker-in. This latter 



device was wholly new to me, but I found it was an old !nven< I 
tion lately adopted, and now in general use for fine as well b 
coarse work, the shape of the teeth aad the spacing of the sawa 
on the cylinder being varied on Sea Island, Egyptian and 
American cotton. The saw ia made like a band-saw, one-quar- 
ter inch from back to front of tooth, one-quarter inch from 
point to point, pitch of teeth like those in use in a splitting 
saw. 



The adaptation of the shape of the tooth to the special staple 
of the cotton is deemed very important. I understand the saw 
pictured above to give the shape for medium American staple. 

This saw is set as follows : The cylinder is grooved spirally, 
one-eighth, one-tenth, or one-twelfth inch gauge, according to 
the work, and this saw is wound into the grooves so that the 
teeth only project. When placed, these teeth are far enough 
away from the feed-rolls to avoid cutting the cotton, and the 
fibre is transferred to the main cylinder, while the leaf and 
notes are knocked out in a most complete and thorough man- 
ner. It has at the first glance a most destructive look, but 
its very genera! adoption by the beat machinists, and the most 
ekilful spinners, indicates that this appliance works no harm 
to the staple, and its cleansing effects need no other testimony 
than the condition of the waste under the cards. Dr. Bowman 
testified to its great value, even on Sea-Island cotton. 

In other ways the construction of this revolving-top card has 
been carried to great mechanical perfection. For instance, cyl- 
inders made in the shop of Messrs. John Hetherington & iSona, 
fifty inches diameter and forty inches face, are first turned and 
afterward ground to a true surface, and the arches upon which 
the tops revolve, and by the surface of which they are guided, 
are then ground to an exact adjustment to the particular cylin- 
der used in that particular engine, by means of a special 
machine lately patented by the Messrs. Hetherington. 

I may here suggest that the English method of stripping j 
cylinders with a revolving brush may be much more effectira I 
in cleaning and much less injurious to the card than our oom^ 1 
mon use of hand-cards. 

Card clothing made of tempered steel- wire is coming into ' 



use, and is said to be the best, Cantion is needed in grinding 
tempered steel wire on account of sparks, on which account 
tinned wire is to be preferred. Tinned wire teeth set in a rub- 
ber back are also in great measure free from the danger of 
water damage. 

Dronsfield's machine for winding on or mounting card fillets 
with a uniform tension is doubtless known in this country, 
and calls for attention.^ The Dronsfield Brothers claim to have 
made improvements in the card-grinders also. 

It is claimed that the force required to operate fifty of the 
carding engines named, fifty-inch cylinders, forty inches on 
fece, is two men to attend to strippera and grinding, one lap- 
carrier, and two girls to carry cans. 

Standard of first-class work on American cotton, three hun- 
dred and fifty pounds to each card in fifty-six hours and a half. 
These cards can, however, be driven up to six hundred pounds 
per week with tolerable results, and will do five hundred pounds 
per week of fair work. 

The standard of mule-spinning is said to be twenty-seven 
and a half banks warp, or twenty-nine and a half filling per 
week. English working hours are: ten hours, five days; six 
and a half hours on Saturday, cleaning-time included. This 
gives about fifty-four hours of actual work per week. 

From another source the standard of mule-spinning was 
given at " four draws in fifty-two seconds," on No. 82. 

For combing-machines in the Oldham exhibition the stand- 
ard is given: "Eight ten-inch laps to one machine; one hun- 
dred nips per minute; three hundred pounds combed in one 
week." This claim is said not to be sustained in practice, but 
that a speed of eighty to ninety nips per minute is a fair aver- 
age. The art of combing has been carried even to combing 
Madras cotton, one of the shortest of the India staples. In 
treating this class of cotton the staple is drawn toward the 
mechaniBm, which nips it by an air-duct. 

Roving-frames and ring-frames have a much heavier look 
than ours, and I think take more power. The large proportion 
of engine-power provided to run mills devoted to spinning 
only, without weaving, points in this direction also. 



CASE-HABDENED ROLI£. 

It can hardly be doubted that case-hardened, Sated roUa, 
which cannot be cut with a file, and which will stand almost 
any blow without a dent, must be economical in the long run. 
They are now furnished at about eight cents per spindle extra 
price. Here is an example. 

A machine invented and made by the Messrs. Hetherington 
for turning, or rather grinding, off an impaired surface of a 
leather-top roll, is much used. 

A varnish is used to give a new and true surface, and some 
rolls are turned down twice, giving three surfaces in use before 
they are taken off. 

TOP-ROLLS WEIGHTED. 

I think that among all the spinning-franiea exhibited at Old- 
ham, comprising examples from nearly every maker in England, 
not a single one had covered middle or back roll^. 

The rule appears to be as follows: Back roll iron, self 
weighted, two inches; middle roll iron, self-weighted, seven- 
eighths of an inch ; front roll covered, the rolls on the two 
sides of the frame being weighted crossway with the same 
weight. Mules are generally made with all the rolls covered 
with cloth and leather, where there are two or more ends under 
each boss, but with a single end to a boss they are usually 
weighted on the front line only. 

Upon combing and drawing frames the Messrs. Hetherington 
insert a strong spring between the saddle and the weight. 

The importance of a uniform adjustment of weights, small 
grist and light pressure, seems to be fully recognized ; and the 
general use of the coiler with the working up to the drawing- 
frame of a given number of tingle strands, ia defended upon 
the ground that if many strands are carried to a railway head, 
they are there exposed to a draft upon a heavy grist and under 
an excessive weight, and that the fibres are impaired thereby. 

In general it may be said that during the long battle of the 
spindles in this country, the attention of Lancashire men haa 
been mainly devoted to selecting, sorting, mixing, cleansing, 
and preparing cotton for spinning. 

On the other hand, the ring-frames now being constructed, 
with certain modifications which are claimed to be improve- 
ments, appear to be much more perfect in their construction 
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than those with which I was familiar of English coustruction 
six years and inore since. The extreme perfection of the 
spindles pi-oper, both in frames and mules, is very noticeable. 

From my somewhat hasty observations I should infer that 
even greater care is now taken than there was six years since, 
when I visited Lancashire, in selecting, sorting, and mixing 
cotton, not with the view of using the best, cleanest, and high- 
est priced for common work, but with the object of making the 
best use of the lower grades, and thus making a sufficiently 
good yarn at the lowest cost for the cotton. 

In the card-room Uie grists are light; and what would be 
deemed slow speed even here has been adopted. Good, even 
roving having thus been secured, frames and mules are driven 
at very high speed, 

Your yarn is made or marred before your stock reaches the 
front roll of the spinning-frame; and in the making of good 
yam in the card-room your English competitors may have stolen 
a long march upon you while you have been discussing the 
weight and speed of your spiudles. I do not mean to under- 
value the improvements in spinning, but the department of sort- 
ing, opening, and carding, may have been relatively neglected. 

OLD HOOPS UTILIZED. 
A curious use is made of old cotton-bale hoops. They are 
worked or woven into grids, so to speak, and used to hold 
plastering, as we use wire lathing. 

GA3-ENGIJi ES. 

Gas-engines appear to be taking the place of steam wherever 
small powers are wanted. The Otto leads, but the representa- 
tives of the Clark engine claim more contuiuous and uniform 
action. The latter is now made, or is about to be made, by 
the Goodwin Gas Meter Company, 1016 Filbert Street, Phila- 
delphia. It is also said to be feasible to use rich oil-gas in 
these engines by the admixture of a large quantity of air at 
each explosion or stroke. 

I submit herewith copies of the " Electrician," in which you 
will find a full account of the progress which has been made 
in supplying a non-illuminating gas for heating only, or for 
driving gas-enghtes. 

The Economic Motor Company, 28 Beekman Street, New 
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York, now offer a gas-engine a hundred and siity pound weight, 

twenty-four inches higli, occupying thirteen by eighteen iiichea 
floor apace, conauming seven feet common city gas per hour, 
half a man power, for seventy-five dollars. I kuorf nothing of J 
the merits of their machine, but their proposal is prophetic. 



THE LANCASTER MTJLE-THBOSTLB SPINUING-FKAMK. 

This frame is attracting much attention, but its success has ' 
yet to be proved in practice. Very soft yam is being spun 
upon it in cop form upon a naked spindle. The cops are built 
upon a spindle such as is used in a mule, two-and-one-fourth 
inch gauge. The rings are three-fourths to one and a half 
inch. The peculiarity is in the traveller, which serves the pur- 
pose of a traveller, and also a purpose like that of a presser on 
a roving-frame. The ring-rail is double, with a small space 
between the two sections ; and the fl.inge which holds the 
traveller is vertical, The traveller is made of a thin film of 
steel. 

These sections merely give you the leading idea ; they ars t 
not drawn by any scale. 




"foxl 



The thread ia carried around the hook of the traveller A to I 
the yoke B, and is by the latter guided to the cop. A mora J 
full description may be found ia " Cotton, Wool, and Iron " 
Sept. 15 and 22. 

Mr. Lancaster was the inventor of the "slowing-dowii'*1 
motion on slashers, whereby a beam can be removed without! 
stopping or altering the tension on the w;vrp, and also of man^'a 
other improvements in manufacturing processes. I am DOt| 
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I Bure whether or not this slowing motion on the slnsher has 
been introduced in this country. I was assured that it is now 
in common use in England, and is considered essential to the 
best work- 
Since my return I have been somewhat amused to learn that 
a patent had been issued for a spinning-frame in which blocks 
of wood are interposed between sections of the iron frame in 
order to prevent vibration. You may remember that I made 
this suggestion when we were discussing spindle-bands some 
years since. In a fine mill in England I found some frames 
constructed in this way for this very purpose, anil the owner 

' justified the plan. It may be more necesaary there, however, 
on account of the common use of iron beams in the construc- 
tion of dooi-s. 

PEESERVING T1MBEE8. 

A method practised for this purpose is new to me. About 

three feet from the end of a heavy timber a hole is bored to the 

centre, into which a half-inch pipe is forced part ^vay and 

wedged; creosote is then forced iu with a baud-pump until the 

I vbule end of the timber is filled. 



IN3UBASCE. 

Nothing like our mutual system of insurance, combined with 

' inspection and prevention of loss, exists. There is one large 

\ mutual insurance company, insuring factories and miscellaneous 

risks as well. Buildings and machinery are insured at different 

lates, and in many mills each department is insured separately 

at different rates. These rates are established at a certain 

tariff witJi special discounts for special appliances, but these 

appliances seem to me far less adequate and mostly inferior to 

our own. From many sources I obtained statements of the 

[ rates charged, which average substantially as follows : — 

On first-class fire-proof mills the rate on th^ mill is about 
' 6b., and on contents 10s. to 12g. 6d. per £100, or 60 to 62J cents 
, per $100 ; no rebate or return. On ordinary non-fireproof mills 
[ of average grade. 30s. to 40*. per £100, or $1.50 to $2 per $100. 
On old mills, which are very numerous, £3 and £4 per £100, 
[■ or *3 and $4 per $100. 

From these outside statements, and from data derived from 
'.underwTriters, I am satisGed that the average rate on /at> to 
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good non-fireproof mills, classed together, is more than one \ 
cent, old niills omitted. 

I learned ono fact from the statistics of a very large insor*! 
ance company, to wit, that their lossea on cotton-mills last yearj 
were more than sixty-two per cent of their premiums, and thev 
average premiums are higher than ours. This is for loss only, 
■without expenses; the average expense of English insurance 
companies is about thirty per cent of their premiums. 

I could get no accurate statistics of the per cent of loss on 
risks taken, and no absolute data as to the average rate of 
premium, but I am fully satisfied that the loss on textile fac- 
tories ia much greater than ours; that it was last year about 
twice and a half our average, and that the cost of insurance to 
the assured is nearly three times as great as it Is under our sys- 
tem. But this opinion is subject to the reservation that a full 
examination would have required a long time, and that it ia 
very difficult to get exact data. 

I shall give attention to two subjects which I observed in 
London. 

1. The light wooden structures, covering a large area, where 
a fire would expose the Albert Hall and the Kensington Mu- 
seum to very great danger, were permitted to be built for the 
Fisheries exhibition, in view of their being protected with a 
fire-proof paint, which appears to be made of a combination of 
asbestos and silicate mixed without oil. It appears to be a pene- 
trating and durable wash rather than a paint. It was sub- 
jected to the most severe tests before the warrant for the 
buildings was issued. Since this was written I have received 
samples and find that this paint consists only of silicate of soda 
and clay, — good for an inside wash, but of no permanent i 
outside. 

2. A new substance just invented was presented to me. It 
is made of pulp of any kind — old newspapers and the like — 
converted by chemical treatment into a sort of leather-board, 
which is tough, flexible, apparently durable, very cheap, watei'- 
proof and substantially proof against sparks or cinders. Belts 
made of it are run under water. 

If these claims can be sustained it is the long-sought suitable 
covering for a flat roof, but the case is only a ■prima facie one. 
The treatment was disclosed to me confidentially, and it seems 
to me that there is a fair chance of success. 
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■WBIGHINQ SCALE FOR A LAPPEB. 
The count ei'balance consists of a Im^e copper cylinder pierced 
with holes, into which as much thoroughly dry cotton is placed 
as is intended to constitute a balance for one feed upon the 
apron of the breaker lapper. If changes in the atmosphere 
affect the cotton which is being fed, the cotton in the counter- 
balance is subject to the same conditions, and therefore the feed 
is kept up with greater uniformity than if the counterbalance 
were of metal. 

APPARATUS FOB SPINNING A PORTION OF A BROKER'S SAMPLB. 

Messrs. J. Hetherington & Sons now make a small set of 
machinery by means of which a common sample of cotton, say 
of fifty to one hundred bates, can be converted into yarn, and 
its strength and working qualities oau be tested in two hours. 

A schedule of this machinery has been furnished me, and is 
as follows : — 



Eilimale. 

From John Hbtqerinqtoh & Som. 

To Edwakd Atkinson, Esq., Boatco. 

1 CardiDg Engine, 40 in. on the wire, with main cylinder 50 in. 
diameter, doSer 24 in. diameter, taker-in D in. diameter, with 
105 reToIving flats; these flats to be planed on both edges, 
mad the elastic bands accurately trued up with our patent 
truing apparatus, including coiling motion, under-caaings of 
tinned iron, angle bars beneath cylinder and laker-in, circular 
brush with 4 tows of bristles, pulleys and set-hoops for clean- 
ing the flats. Mote knife with brackets below the taker-in, 
and taker-in covered with metallic filleting, also Ashworth's 
patent grinding apparatus for truing up heel oE flats 

1 Set of Card Clothing to suit the above card .... 

1 Drawing Frame, 1 head of 2 deliveries, with 4 rows of rollers, 
18 in. gauge, coiler and cam revolving motion, back and front 
stop motions, polished cast-iron turn-over clearer flats for sta- 
tionary cloth, including our patent spring weight-hooks for 
front line of top-rollers and single preventer rollers at back . 

1 Slabbing Frame of 30 spindles, }^ in. diaii)et«r, 10 x 6}^ in. bob- 
bin, 3 rows of rollers 20 iu. gauge with 4 spindles single 
contrifugal pressers, including potisbed cast-iron turn-over 
clearer-flata for stationaij cloth, long collars, loose boss-top 
lollera on front line, and hand indicators .... 531 00 



9463 00 
180 00 



187 00 



1 Boring Frame of S6 apindles, ^ in. diameter, 7 13,^ in. bobbin, 
3 rows of rollers 20 in. gauge, with S spindles, single centri- 
fugal pressera, including polished cast-iron tum-OTer clearei^ 
Qats for stationary cloth, long collars, loose boas top-roliera on 
front line, and hand indicatora $565 00 1 

1 Flier Throstle- Frame of 32 spindles, 2 in. left, 2^ in. gauge 
or distance from centre to centre of spindles, 3 rows of draw- 
ing rollers, spindles driven by bands from single tin cylinders, 
and creel complete 200 00 1 

1 Yam-Tester 43 00 J 

1 Wrap-Reel with scale weights 6S 09ri 

2 Thermometers, one dry and the other wet bulb, witb the printed 

tables to give the humidity of the air whilst the experiment 
is being made . 

Total »2237 00 ] 

The above prices are for delivery f.o.b., Boston, exclusive of duly. 

In this connection it may be added that for accurate work ib | 
is considered necessary to operate a yarn-tester with a steady J 
power — no tests made by operating the machine with the hand J 
being considered of much value. 

If the plan for a textile labnrator}* which I shall present tsl 
you ia adopted, a complete set of American machinery should be ' 
placed alongside such a set of English machinery as is included 
in the above schedule, and then by accurate observations of the 
two methods a final determination could be reached as to which 
is best. I am sure Mr. Draper would never permit an English 
frame to be set up as an instrument of instruction without put- 
ting the best Sawyer frame alongside of it, and I may be per- 
mitted to guess that our apparatus for such work as I shall 
submit to you presently will not cost us very much- 
Professor Lanza proposes to use textile machinery as a part 
of his apparatus of instruction in the department of mechanical 
engineering in the Institute of Technology. If a complete set 
of machines ia furnished to the Institute, it occurs to me that 
the study of cotton and other fibres mechanically and with the 
microscope, camera, etc., together with many experiments in 
dyeing, drying, etc., may be carried on at the Institute, for . 
which there is little opportunity under the constant workiog 1 
pressure of a mill. 

lord's flier throstle. 

Messrs. Lord brothers have perfected a throstle spinuing-framd^ 

with a light dier fitted for very high speed, some parts of thsi 
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design based on high-speed ring-frames. A production of five 
skeins per day of No, 82 warp is claimed for it, of which I pre- 
sent a sample. 

ELECTRIC LIGHTING. I 

Electric lights have heeu adopted in factories in much less 
measure than with us. The art seems to he making little pro- 
gress because of the incubus of innumerable patents and the 
failure of an enormous number of speculative companies. It 
is to be hoped that we may avoid some of the latter dangers, 
but the speculative advertisements of some of our companies 
in this section may, perhaps, indicate the usual course, a new 
crop of victims being apparently ready to swallow any specious 
bait which is dangled before them under the name of " treasury 
stock" and other devices for misleading the ignorant or the 
unwary, 

TEXTILE MACHINEEY. 

An exhibition was opened at Oldham, Aug. 1, to remain 
open four months, in which I found the most complete collec- 
tion of cotton macliinery I ever saw, and it is said to be the 
best one ever made. 

There is another exhibition at Huddersfield, which contains 
a full collection of woollen as well as cotton machinery. 

In view of the alleged difficulties in obtaining entrance to 
English mills and works (which I did not meet), these two 
exhiltitions offered a most excellent opportunity for the exami- 
nation nf all the latest improvements, which are not kept pri- 
vate or for the use of private owners. One or two such private 
inventions 1 was allowed to see, but Rm not permitted to 
describe. 

I greatly regretted that I had not some one with me at these 
exhibitions who would have been better qualified to observe 
minor differences in the details of machines, and who might 
have observed many points which have probably escaped my 
notice. 

With this I end the subject assigned to me, having recast for 
your use the report which I made to my directors on the thir- 
teentli of September, which happened to fall into the hands of 
one of yonr officers, and brought to me the very flattering re- 
quest that I would submit it to you. 
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My observations in Europe, and the thoughts which havF 
been suggested iu correcting thia report for your use, have led I 
me to venture upon trying your patience a few minutes longer^rj 
in order that I may submit to you a plan for a Textile LaboAvfl 
tory and Museum. 

We can do all that they are doing in Europe and yet better. 
There is nothing in Europe yet of the nature of a complete 
Textile Laboratory, There are various departments, weaving 
schools, and the like, but I have ventured to prepare a plan 
for a Textile Laboratory and Museum, which I submitted the 
other day to Sir Lyon Playfair, whose experience in managing 
print works, and his experience as a teacher, render him an 
admirable judge. He returned it to me with scarcely any 
amendments. He says that when we shall have established 
such a textile department in this Institute of Technology, it will 
place this school iu the position of the best school in the world. 
That plan 1 propose to submit to you this afternoon, in order 
that it may go upon the record, with certain suggestions m regard . 
to the way of establishing it. 1 

[At this point, Mr. Atkinson exhibited several samples o( 
cotton — Surat, Egyptian, and others, — in which, he said, he 
thought the members might be interested.] 

Before sitting down, as some of you will go to the fair, and 
as all new things ought to have attention called to them, I call 
attention to a macliine which is in the New England Fair, for 
saving from eighty to ninety per cent of the cop waste by re- 
winding. 

I brought home with me two pieces of cloth, singular in this 
respect, that, although they come from Great Britain, there is 
no sizing in the fabric, no starch iu the warp. One has been 
subjected to a slight process of blenching. They are made from 
Egyptian cotton, No. 42 combings, double twist, and No. 22 
for the filling; and while they do not show remarkably good 
work, they show very remarkal»ly good fibre. I thought you 
might be interested to see an English fabric of a very fine order 
which absolutely contains no sizing at all. 

That is the sum and substance of my English experience, 
which is submitted to you for what it is worth. (Applause.) I 
should say that I had only about two weeks and a lialf for these 
investigations. I devoted myself mainly to leaving oEF twelve 
pounds of flesh, and adding twelve years to my life by having a , 
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good time. I did not do much work for you or anybody else ; 
but when I did get at work, after my passage by steamer was 
engaged, I was sorry that I had not three or four weeks more 
to devote to it. These are the results of a hasty observation of 
about two weeks. 



Afteenoon Session. 

The luembera of tlie Association re-assembled at the honi 
appointed, and tlie President said: — 

Gentlemen, if you will come to order and give your attention,"! 
Mr. Atkinson will resume his remarks. 

Mr. Atkinson. I spoke this morning of a preliminary report 
upon the lubrication of heavy bearings. Accompanying thafcJ 
report is a thoroughly exhaustive treatment of the subject of a 
covering steam-pipes. This document is to be circulated among J 
the members of the mutual companies next week. I think|f 
however, that the report upon steam-pipe coverings is one that 1 
you will desire to have perpetuated in the report of this meeting J 
for permanent record, and I shall place it at the disposition of 1 
the Committee, to be so incorporated if they see fit to publisl 
it. I think that Professor Ordway has probably knocked on the I 
head i^bout two-thirds of the steam-pipe coverings, and has, in J 
all probability, presented to you rather a new form which may-l 
be as good, if not better, thau any others. Our directors, who T 
have looked over the proofs, regard this as a very important 
document, and I think you will desire to perpetuate it in your 
record. It will be placed at the disposition of the Secretary, to 
be included or not. 

I spoke also this morning on the subject of rope belting, t 
being more desirable to underwriters than leather belting, on ' 
account of its freedom from water damage. I have been re- 
quested to call your attention to this belting made in Philadel- 
phia by the Machine Belting Company, with which I think Mr. 
Barker and others have had some experience, which would be 
more free from water damage than leather, and which appears 
to be a very strong and durable substance. I know nothing 
about it myself. 

I also desire to call your attention to a method of joiniog;! 
leather belting, which is perhaps worthy your attention, bai:3 
of which I know but little. 

It seems to me that all these new things may well be pro-d 
eented at this meeting for what they are worth, and I have na^ 
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hentation is calling attention to tbem. That belting, if as 
effective as leather belting, would lie, of course, more desirable, 
to the nniierwritei-s, because it would neither be subject to 
damage by water nor by extreme heat. 

[Mr. Atkinson exhibited specimens of the several articles 
to which he referred, which were passed around among the 
members for their examination.] 

I referred this morning to a. plan which I had devised for a 
Textile Laboratory and Museum. I hope I shall not be con- 
sidered intrusive if I develop it to you. It has grown out of 
my observations abroad, and has been developed in my own 
mind in the course of the preparation for this meeting, and 
therefore really forms a part of it. It will take me less than 
thirty minutes to present this matter. The great point is to 
get it upon your records, aud to get your assititance in carry- 
ing it out. 

My suggestions for the establishment of this Laboratory may 
at finst thought appear to you to be somewhat visionary, but I 
shall ask you to submit ihcm to a committee, to be reported 
upon at a future meeting. 

You all know how dangerous it may be for you to try experi- 
ments in running your mills; how necessary it is for you to he 
cautious and couservative in respect to new ideas ; how essen- 
tial to profit that you should devote yourselves mainly to mak- 
ing the largest product at the lowest cost, according to accepted 
and long-tried methods. I am well aware how much a man 
risks who permits himself to become known or notorious as a 
theoiist, and no one can be more cautious than myself in trying 
experiments in underwriting, which is now my business; but 
upon these questions of man ufactu ring I can submit as many 
audacious proposals as you are willing to listen to, and the 
responsibility rests upon you if you dare act upon them. Re- 
member, if you please, that one whose only experience in manu- 
facturing has been in the treasurer's office, can only deal with 
these questions theoretically and at arm's length ; but also bear 
in mind that unless the so-called practical man fully compre- 
hends the true theory of the art which he practises he may 
never become a master of it, no matter how successfully he 
may work at his vocation. 

The very purpose of all the work which is done in this Massa- 
chusetts Institute of Technology, is to combine a mastery of 
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tile theory of all the arts with such practice in our varioi 
laboratories as will render our graduates familiar with tlw 
working processes of as many branches of industry as can I 
taught in a laboratory in a thoroughly scientific way. We dft^ 
not teacli trades, but we try to give a solid groundwork in tlM 
theory of all the trades. 

We now have the beginning of a weaving sohool, and, as I 
have previously told you. Professor Lanza intends to make usa 
of textile machines as examples of mechanical work, and as , 
instruments of instruction in mechanical engineering. Ths* 
mule-head lends itself admirably to the purpose of instructioi 
in this department, irrespective of its special use as a spinning" ■ 
machine, because of the varied motions which are combined in 
it, and which it must impart. The Mason Machine Company 
have promised to prepare the best possible example of a mule- 
head for our use. We now possess looms which have been 
given to us by various makers. We have also a small drawing- 
frame with all the rolls weighted with scale-beams, in such a 
way that the finest adjustment can be measured, and the effect 
of light weight and heavy weight upon the rolls can be scien- 
tifically examined. This was given to me many years t^ by 
the Saco Water Power Machine Sliop, with the understanding | 
that when the Institute could make use of it, it should become 
their property, and it now is. We have several small spinning- 
frames which were used in our testa of oil, and we shall pro- 
cure other machines to make up the complete set when WB 
have room to place them. But must we not do yet more? 

When it is suggested to you that there may be a Textile Laho' 
ratory, to which should be added a Textile Museum, adjacent 
to our sliops, in which the mechanic arts are taught, and next j 
to the Industrial Chemical Laboratory which we intend to build 1 
AS soon as we have the means, do you not at once ask yourselves ] 
how can we get along without such an aid to our work? Why I 
has there not been such a laboratory before? Where else caa I 
purely scientific work in the treatment of cotton, wool, flax, \ 
and other fibres be done? Where else can the microscope^ 
polaiiscope, and tlie camera be applied so effectively? Whera ' 
else can the cause of the depreciation of the fibre of cotton 
in the processes of carding and drawing, and in the processes 
of dyeing and drying, be so surely discovered and perhaps reme- 
died? Is it possible for 30U to conduct scientific researcheSi 



which are now ao much needed, under the daily pressure of 
the work of your factories? Where else can the hundred and 
one patent devices which are thrust upon your attention be 
subjected to an impartial trial? Where else than in auch a 
laboratory can the ginning of cotton be considered in such 
direct connection with carding and spinning? (I received 
lately samples of cotton from a gin to which an improved steel 
brush had been applied, and by it the cotton had been improved 
(?) into an almost valueless condition of fly waste.) 

Let me recall to your mind one or two things which have 
been already accomplished in these institute laboratories. It 
became necessary for the underwriters to know — not to guess, 
— but to know Bomething about oils, their properties and their 
dangers. What did we really know about oil for lubrication 
when this subject was first taken up? In fifty-five of your 
mills, which might all have been running on the best and safest 
oil in about the same proportions as to cost and quantity, your 
practice varied from a cost of sixty-eight cents per thousand 
pounds of cloth to $2^^^. and your quantity from l^j^ to 2j^u^ 
gallons per thousand pounds. Why was this? Because few 
or none had mastered the theory of lubrication until Professor 
Ordwa}', Mr. C. N. Waite, and our inspector, Mr. Woodbury, 
by their joint investigation laid their scientific groundwork, 
upon which a true theory could be predicated. We learned 
the causes of danger from your practical experience, but both 
the remedy of that danger and economy in the hibrication of 
your machinery could only be determined after a long and 
exhaustive study of this theory, coupled with months of prac- 
tice on special machines of the utmost precision, and an amount 
of scientific work which could only be done in a laboratory of 
chembtry and of mechanics combined. 

Many of you, all who are members of the mutual companies, 
will soon receive a report on the lubrication of heavy bearings, 
giving the latest results of Mr. Woodbury's tests ; and also 
Professor Ordways report on steam-pipe coverings. Are these 
documents of sufficient value to be made permanent in your 
record of this meeting ? If so, I beg to present them and to place 
them at your service. By what little has been done may you 
not measure what remains to be done ? In our work as under- 
writers we cannot avoid observing, even if we would, many 
points of difference in the practice of various mills, upon which 
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we tnast keep silent if they do not affect our risk, Inst we shonlct 
carry trade secrets from one to another. But we also know 
that there are many general branches of your work and of that of 
your associates in the woollen-mills, which are, almost without 
exception, rude in the extreme, and npon which there appears 
to be as little positive knowledge as there was in respect to 
lubrication and the covering of steam pipes until very lately. 

I will name — 1st, the art of drying fibres and fabrics; 2d^ 
the effect of high and low degrees of heat upon fibres and fab- J 
rics ; 3d, the art of oiling or smearing wool; what oil, whatj 
compound, or what substitute is best for this purpose appeaicl 
to beabsolutely undetermined; there is as much evidence that ' 
all are bad as there is that any are good ; 4th. the effect of greater 
or less humidity upon the various processes of manufacture, 
that is, the "dog-day " question. Witness the disoussion which i 
has taken place toKlay upon the difficulties which occur in work-^ 
ing your mills in the dog-days. 

I have ventured to prepare a report upon this discussion inl 
advance, and I will now read it exactly as I dictated it on thft| 
fourth day of October last. 

It has appeared that there are certain troublesome effects of. J 
dog-day weather which affect nearly all cotton-mills alike; bat^ 
their precise nature still remains obscure. It has not been i 
determined whether the adverse effect of dog-day weather is 
only upon ihe fibre, — upon the top-roll covering mostly, — or 
upon the spindle-bauds in greatest measure. It has not become 
apparent whether one locality is affected more than another, and J 
no adequate remedy has been proposed. 

May not all these points be studied, and perhaps determined! 
in a textile laboratory, where an artificial atmosphere can be 
prepared, varied, and measured, in dryness and humidity, for 
this purpose only ? Can these questions be settled in a factory 
under the pressure of the bad work which keeps everylTodjrJ 
more busy than usual when the dog-days are upon you ? 

I have named a few subjects which have often been matten^ 
of discussion in our ofBce, among our corps of inspectors. Soma 
of them are directly connected with danger of fire, notably dry- j 
ing and oiling wool. But there are many other subjects o£| 
paramount importance which we are not called upon to consider^ 
which are equally crude. One only need glance over the col-T 
urans of question and answer which appear weekly in " Cotton,* 
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Wool, and Iron," to prove want of exact knowledge, unless a 
large portion of your number are unwilling to communicate 
what you know, either in these meetings or elsewhere. Upon 
some of these matters there must be very little accurate and 
positive knowledge in respect to almost vital questions in the 
treatment both of cotton and of wool. 

I suspect that there are still a good many men who think that 
they can keep general conditions of superiority locked up inside 
their own mills, by keeping their doors and their mouths shut ; 
that special trade secrets may be so kept is, of course, admitted, 
but even some of these moat precious secrets are not infrequently 
old and discarded in other places, while the attempt to maintain 
general superiority by secrecy, reminds me of a story about the 
late Edward Harris, which he himself assured me was true, and 
which he explained. 

The story was this : A very prominent member of a Boston 
commission house, selling goods for one of the largest woollen 
railla, to which entrance was invariably denied, suggested one 
day to the agent to visit Harris's mill and try to find out how it 
was that he beat them so much in making cassiraeres! The 
agent went to Woonsocket, and was cordially received by Mr. 
Harris, who at once took him all over hia mill. On his return 
to Boston, the principal of the house said to the agent: — 

"Well, Mr. B., what did you find?" to which Mr. B. 
answered, — 

" I tbund that we had kept our mill-doors so closely locked 
tliat we had shut all the modern methods and improvements 
ouUtde." 

I asked Edward Harris if this story was true, and he said 
it coincided with what the agent told him he should report. 
"Then," said I, "on what principle do you let all of your 
competitors go through your mill?" 

"Oh," said Harris, "the principle is simple enough! I 
always go with them myself, and I always find that any fool 
can teach me something." 

I think, gentlemen, that if some of our wise but over-silent 
men in this Association would go with us over the mill as we 
discuss its departments here, and be as free with their knowl- 
edge as Edward Harris was with his, they would soon find a 
benefit even to themselves. 

I'he art of treating cotton and wool is not exhausted ; on the 



~Qmlrary, the wisest of us cotton men are only in the next class 
above the primary ; and in wool and worsted there are only a 
few who have yet got out of the alphabet. We can all profit 
by truly Bcientiflc discussion, and the one thing most needed 
in this country is a truly Ecientific preparation for the textile 
arts. I think I hear some of our woollen friends using a few 
strong expressions at my putting cotton men in advance of 
them ; but they will not be out of the alphabet until they agree 
on a few of the first letters, such as oiling wool, on which they 
are now all at oilds. 

If Dr. Bowman is right, as he doubtless is, in his statement 
that we can find but one-fourth or fifth part of the normal 
strength of mature cotton fibres in the best yarn, is there not 
a large margin for scientific research ? Is not the true theory 
of carding and spinning yet to be formulated and made plain ? 

In this close competition of modem times, when all profit or 
loss turus on a small fraction of a cent iu each or all de[)art- 
ments, cau you now afford to be without a textile laboratory, 
where all these obscure questions may be investigated without 
regard to any immediate commercial benefit to those who do 
the work, and in order to establish a true theory upon every 
point ? I tell you that you cannot rest. We have done well 
in the Institute of Technology in our instruction of the higher 
bi-anches of technical science, but in this every-day work of 
technical instruction in the art of spinning, weaving and dyeing, 
all Europe is ahead of us, perhaps by only a few years. 

I have seen the great foundation for technical instruction in 
all branches of science which the German government is estab- 
lishing at Strasbourg ; perhaps in order to reconcile the manu- 
facturing district of Alsace to being incorporated in the German 
empire. I have seen at Crefeld, in Prussia, a building as large 
as either of these of the Institute, which is to be wholly 
devoted to weaving and dyeing. I have seen the technical 
school at Bradford, which is to be devoted exclusively to the 
art of manufacturing, dyeing, and finishing what are known as 
" Bradford goods." In England, where the beginning was only 
lately made, there are already fully developed schools for 
technical instruction in particular arts, at Bradford, which I 
have named, at Batley, at Glasgow, at Leeds, and I believe at 
Huddenifield, and in construction atManchester. At King's Col- 
lege in London, there is the opportunity for the most adequate, 
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hiBtrnotion in science. You will concur with me in the abso- 
lute conviction that there can be no delay in enlarging our 
work of instruction in this country. I therefore ask you to 
appoint a committee to consider and report at a future meeting 
upon this whole subject, and I suggest that this paper be re- 
ferred to them. Tliis practical committee can determine how 
much work can he done in a suitable way upon a small but 
complete set of cotton, wool or fiax machines ; whether or not 
it is feasible to spin yarn in a small way that will serve as b 
standard for examination, as well as yarn made in the usual 
way in the regular production of a mill. But it needs no such 
committee to indicate to you how far the experiments with the 
microscope, the polariscope, and the camera can be carried in 
such a laboratory beyond the possibility of their use under the 
pressure of the regular work of the mill. To such a committee 
1 desire to submit this theory of a complete textile laboratory. 
I do not wish to be placed on that committee myself, because I 
may represent ibe Institute ui working with them to the same 
end. I therefore hope that some other member who is inter- 
ested in this subject will make the motion. 

The matter to be considered on the part of the Institute will 
he to determine what can be done in making use of a textile 
laboratory as an instrumentality in the general scientific training 
which it is our purpose to give. It is necessary for us to avoid 
becoming in any substantial measure the teachers of specific 
trades, but we may make our general work consistent with 
practice in the textile arts, in just such measure as the phi- 
losophy of the textile arts forms a part of instruction in applied 
science. 

Such a beginning on a broad basis will surely lead to the 
establishment of special trade-schools in our factory towns. It 
will not be many years before Lowell, Lawrence and Man- 
chester will have textile schools. Holyoke will have its labo- 
ratory of paper-making. Connecticut will have its special 
schools in brass and other fine metal-working. In this way, 
and in this way only, will New England be able to maintain 
her supremacy in competition with other parts of our common 
country which are more richly endowed by nature. 

I have no authority from the Institute of Technology to pre- 
sent this subject on their behalf. It will be a matter of as 
grave consideration on their part as it will be upon your own. 
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Bat I can imagine a department of the Institate of Technology 
organized with reference to a. degree in the special department 
of textile industry which would Btand equal in every respect to 
our special couraes in architecture, engineering, or chemistry. 

Assume for a moment, if you please, that the pupil has passe 
the first two years in the usual course, in which the studies are ' 
alike in nearly all the departments, and that he now elects to 
become a student in the department of textile industry, and 
think what a field is opened by this suggestion. First would 
come a study of Physical Geography, Geology, and Natural 
History, and the Chemistry of Soils in relation to all vegetable 
fibres and to all animals which yield fibres to the textile arts, i 
Next would come the physical study of the fibres themselvei 
with the microscope, the polariscope, and the camera. An ex-' 
aminatiou of all kinds of cotton, — all kindsofwooU — allkinds 
of flax, hemp, and silk ; what a foundation might here be laid 
in the art of sorting wool ; the science of wool may well precede 
the art of sorting. Next would come the study of the manufac- 
ture of all textiles, historically and mechanically. Then the 
fundamental principles of all the machines which are in use, with 
laboratory practice in the art of carding, spinning and weaving. 
The professor of architecture would be called upon to give 
lessons in mill construction. The professor of underwriting 
might he called in to aid with a special course, and might per- 
haps teach something more than the art of saving property from 
fire. And finally the professor of political science would treat 
the condition of the operative, and historic changes which the 
introduction of machuiery have made in the condition of the 
people of all lands. In short the professor of every science 
would be called upon to do his best in the instruction of stu-a 
dents in the textile department in order that they might be well J 
qualified to take their degree and enter upon the work of life a 
well equipped as they should be. 

Is there any reason why the study of the art in which a mal 
is to employ his working life, and by which he is to sustain h 
self and others, should not be made use of to develop his own 
mind; will he not take a greater interest in such a study, and 
develop his own capacity more fully than he will in the study 
of something entirely foreign to tliis purpose? Is a study 1 
fit as an intellectual exercise because it is useful in a material 
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I mTggest«d at tlte beginning thnt the scheme might he deemed 
viaionary, but I have conviiiceti myself, if no one el;*e, that it ia 
one of ttie most practical and conimon-sense pro])ositionii that I 
have ever submitted to you, in which conclusion I hope you will 
all concur. 

The machinery required for instruction iu each fibre (which 
at the beginning might be cotton, wool, and silk, omitting flax) 
might be one set of machinery, to be kept well adjusted for card- 
ing and spinning J one set to be thrown out of gear in order that 
the work of adjustment might be done by the students, and 
one Bet to he taken apart and set up from time to time. In 
respect to cotton, one full additional set of English machinery 
would he needed. 

How many series of three sets each would be needed in each 
department would, of course, depend upon the number of atu- 
dent-s; but it is not probable that more than one series of each 
kind could be used at the beginning, while the building might 
well be constructed with a view to future additions. 

Id a rough-and-ready way it might be said that three floors, 
each 72 x 100, would be adequate for both the laboratory and 
the museum, but the construction should be such as to permit 
the raising of the roof, — by so doing and moving the textile 
museum to an adjacent building, the space first assigned to 
machinery could lie afterward doubled. 

All these details are, however, subject to full consideration 
by the proposed committee. 

Having submitted a draft of a course of instruction in textile 
industry to Sir Lyon Playfair, he lias returned it to me with 
Bucli amendments as he deemed suitable, with the following 
note, wiiich I am permitted to pulilish. 

It is with great satisfaction that I submit such an unquali- 
fied approval of the general features of ray plan, from one whose 
Bcientific attainments and world-wide rejmtation makes him an 
authority of the highest order; and I may be permitted to take 
a little personal satisfaction in the fact that Professor Playfair 
found it necessary to make very few amendments to the ideal 
course of instruction which I submitted to him for his criticism. 

BOBTON. !Bth Oclnber, iSSS. 

Dear Mr. Atkinbon, — I return you the MS. pnper containing your 
proimgal lor providing a luboruLory and museum to advance the iutaresta of 
textile indiuttrien by an efficient practical study of them. The subject is 
not new to me, for at one time of my life I was manager of large calico print 
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woite, as well ns a professor of chemistry nho bestowed much attention | 

the technical tippltcationa of his acieuce. 

Such an institution as you propose would in tny opinion ninke the Iiulii 
tute of Technology of Boston the best equipped and most prncticiUly u 
technical school in the world. I have visited almost every tcchuicnl college 
in Europe, and I already place Bostou very high as a place of technical edu- 
cation. If you get up this textile iustLtution 1 shall have to take off my coat 
again and work for the advance of technological schools in England. Lately 
I have rested on my oars, and allowed youiiger men to pursue my former 
work. But I must begin again if Boston goes on at this rate, for though, as 
Wendell Holmes says, " that I am a citizen of Boston — on the female side," 
and I love it well, I love my mother country alill more, and would not like to 
see it lag in the preparation of its youth for those textile industries which lie 
at the foundation of its prosperities. Wishing you well in you new prospect, 
I am, yours sincerely, 

Lyon Platfaib. 
Edward Atkinson, Esq. 



PROPOSALS FOR A TEXTILE LABORATORY AND MUSEUM 
IN BOSTON, WIHCH WERE SUBMITTED TO PROFESSOR 
PIAYFAIR, AND AMENDED BY H/M. 

The annual value of the textile industries of the Unitedll 
States already amounts to more tlmn six hundred million dol^ 
lars, and that of the imported products to more than one hu» 
dred and twenty-five million dollars. For this great industry! 
there ia no special training of the youth who intend to proae- 
Gute it. Efficient practical courses of instriictiou might be 
carried out at the Massachusetts Institute of Technology if a 
well-appointed building, provided with textile laboratories and 
textile museum, were erected for the purpose. The first two 
years' course of instruction in the Institute is admirably suited 
as a basis for the future special study of textile manufactures, 
and it is in the next two years of the curriculum that special 
training should be followed. The first two years would ground 
the student in modern languages and mathematics, — in me- 
chanical drawing: in general geology and chemistry as well as 
in the practical work of the physical and chemical laboratories, 
and will thus prepare him for entering upon the special course , 
of textile industry. 

The foregoing computation of the value of the textile indiu 
tries is given for the domestic fabrics at the factories, and 
for foreign fabrics without duties. If the cost of whole- 
sale distributiou and the duties be added, the wholesale value 
of textile fabrics used in the United States to those who con- 
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vert tbetn into gniinents is, iu round numbers, eight hundred 
million dollars. About oiie-eightli of this quantity consists of 
carpets, hosiery, embroideiica, and other goods of like kind 
(vhich are ready for tlie cousumer: perhaps an equal quantity 
consists of silks and fine fabrics of various kinds, which are 
more than doubled iu value by the addition of the supplies 
used and the labor put upon them by those who convert them 
into garments. About aeven hundred million dollars in value 
consists of the useful staple goods which are used by the mil- 
lion. Some time since 1 had occasiou to investigate the value of 
woollen and worsted cloth when converted into clothing, and the 
value of cotton goods when converted into shirts and other 
common garments. In each case I found that the clothier, 
the shirt-maker, and otiiers who consume these goods, about 
doubled their value by the addition of supplies and labor 
thereto. In a rough-and-ready way it may therefore be said 
Uiat the value of the clothing of the people of the United 
States, ready for final distribution to them, is fourteen hundred 
million dollars ; and if to this sum be added the carpets, hosiery, 
laces, etc., first named, the total value of textiles used In the 
United States when made ready for the consumer laffteen hun- 
dred million dollars a year. This is, I am confident, a very 
close approximation. The department of textile industry now 
proposed would lie at the fouudation of this immense super- 
structure. Ought it not to be solidly established ? 

The professional studies might then be substantially as fol- 
lows, covering two yeai^s : — 

1. Qeology, specially applied to the formation, distribution, 
and character of soils, and also as to their disintegration and 
preparation for culture. Phy»ical geography and climatology. 
These subjects would be studied with reference to the produc- 
tion of animal and vegetable fibres. 

2. Economic Natural History and Botany of Plant and Ani- 
mal prod'tcing Fibres. — Laboratory practice in sorting wool, 
stapling cotton, and conditioning silk. 

3. Applied Phyaica. — Laboratory practice in the use of and 
application of the microscope, polariscope, and photography to 
fibres and fabrics. 

4. Mechanical Engineering. — The use in and application of 
steam, water, and electric power to factories — shafting, belt- 
ing, etc. 



5. Building and Architecture. — Special study of the c( 
struction of factories; preveutioii of fire ; vibration as affeotii 
the wear of macliinery, the health of the operative, etc. 

6. Meehanici. — The theory of all machines which are Uft 
ill the textile arts, with laboratory practice in preparing, ci 
ing, spinning, and weaving fibres. 

7- Textile Design in, all Branches. — Special instruction 
the preparations of designs suited for different materials. 
Laboratory practice in the art of engraving copper rollers, 
well as wood-cutting for printing, and also in the art of wi 



8. Industrial Chemistry. — Laboratory practice iii the prep- 
aration and use of mordants and dyes; in the various methods 
of bleaching, and in the diseharguig of colors ; in the prepara- 
tion of the cloth for the various processes of dyeing and 
printing. 

9. History. — The connection of the textile arts with the hi 
tory of nations, and of the causes which have led to their rk 
and decline iu relation to special industries. 

10. Political Economy. — The connection of the textile 
with tlie condition of the people of various countries ; to whii 
might well be added a few lectures on business law, forms 
contract and the like. 

Textile Museum. — A complete textile museum, such as now 
forms a part of the apparatus of instruction iu the weaving 
school in Crefeld. Germany, would lie essential to our complete 
success. Ifc may here be observed that many of the studputa 
who attend the Crefeld school intend to become merchants, 
and they take the course of instruction in weaving and dyeing 
in order to qualify themselves to be intelligent judges of th< 
quality of goods. 

Bye-House. — A small but well equipped dye-house would 
needed, unless the Laboratory of Industrial Chemistry, whii 
will by-and-by be constructed, should prove adequate to tl 
purpose, 

No branch of industry has been more benefited by the wop] 
which has been done in the Institute of Technology than th) 
textile arts ; yet, with a few conspicuous exceptions, our gi 
and bequests have been mainly derived from other sour* 
Now, although it is open to any one to perpetuate his name 
a full endowment of this proposed textile laboratory, yet il 
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would be more desirable, in onler that all the textile coiitributora 
might have a per^sonal interest in the uudertiikitig, to obtain a 
large Duinber of small subscriptions than to provide the means 
by single subscriptions of large sums. I have said that I pre- 
sent this subject upon my own responsibility, and without any 
specific authority from the government of the Institute, yet I 
doubt not they will find the land if the requisite means are 
furnished to construct and equip the building. For this pur- 
pose $50,000 would probably barely suffice, yet such a subscrip- 
tion would wan-ant a beginning. I think $100,000 would be 
ample; after that contributions to sustain the teaching force 
might fall in from time to time as the course of instruction 
justified itself to the community. Now, only think of it, five 
per cent upon a single average annual dividend made by the 
mutual insurance companies to their members would serve ade- 
quately for this purpose. In an average year we return to the 
members of the mutual insurance companies more than 
$2,000,000, which is absolutely saved to them by our methods, 
or, I should say, by their methods of employing us to do tbe 
work of preventing fires. In this work I have found the ser- 
vice of the professors of the Institute and the use of its labora- 
tories almost indispensable, and I can safely assure you that this 
service which the mutual underwriters, and through them the 
members of the eouipaniea, have received from the work done 
in this Institute has been and is worth five per cent upon the 
dividends in each and every year. 

You are familiar with the reports which have emanated from 
this source; but you do not know what I now tell you, that 
there is scarcely a week passes without it being necessary for 
me to submit here some questions to he answered or some sub- 
stance to be analyzed, upon which the safety of your premises 
greatly depends. May not these services, which have been ren- 
dered in the past, with the promise of yet more in the future, 
render it perfectly suitable for every one of the coiporationa 
which you represent to make a contribution to this textile 
library. 

There are 900 members in all the mutual insurance compa- 

i, of whom three-quarters are textile manufacturers. One 

hundred contributions of ifSOO each or more, and five hundred 

contributions of $100 each or less, the surplus over in one class 

balancing the deficit In the other, would enable us to notify you 
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to hold your very next October meeting in the TextCe Laboi 
tory Building of the Massachusetts Institute of Technology. 

Aside from the interest of our corporation, have we not a 
personal interest of our own in this matter either for ourselvea 
or our children, sufficient to induce us to promote it hy our 
contributions? I will be one of the hundred first named 
contribute ; who will join me now and here ? I have prepai 
subscription papei'S with the intention of sending a copy of tl 
plan with a subscription paper to every treasurer, agent, or other 
person represented upon the list of members of the mutual 
insurance companies. Will you, each of you, take your copy 
of the subscription paper now, and within the week send to me 
the list of the subscriptions which you can obtain? 

I now have the hope of sucii a response as will authorize us 
to begin our work of construction as soon as the weather will 
permit us to drive the piles next spring, and if you will second 
me, as I think you will, my hope will be converted into a solid 
conviction. With such a committee as you have appointed,! 
and in view of the hearty approval which you have manifesi 
I shall then feel that our success will be absolutely sure. 



ves 

our i 

thi^^H 
her I 



TEXTILE LABOBATOEY AND MUSEDM. 

The siibBcribers agree to pay the sums act against their respective 
provided the total Bubscriptioa shall not be leaa than fifty thousand dollars, 
— for tlie purpose of enabling the Massachuseltfl Institute of Technology to 
construct and equip a Teitile Laboratory and Mnseum, and to eatablish m j 
course of instruction in the Textile Arts therein, substantially in acconlat 
with the plan submitted by Edward Atkinson at a meeting of the New Ei 
land Cotton Manufacturers' Association, lield in Boston, Uct. 31, 1883. 



Mr. Gaesed. Did I unden-tand Mr. Atkinson to say tbi 
the textile manufactures, when made up In this country 
amount to thirty-two dollars per head for the entire populatioi(l 
of the United States? 

Mr. Atkinson. Yes, sir. I have tested that matter in two ^ 
or three different ways. The cotton census was one of them. 
I proved it by the commercial crop. I accounted for every 
bale of cotton within ten thousand. I knew the wool census 
was right, and 1 have reason to believe that the other eensuM 
of textile manufactures are correct. The annual value as givi 
by each census amounted to over six hundred million dollai 
wliich was the value at the mills. The imports of the yea 
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ending June 30, 1881, were one hundred and twenty-five million 
dollara. Add the cost of wholesale distribution, and add the 
duties, aud you have eight hundred million dollars. 

Now, some time ago, I desired to know what was the annual 
value of the products of the United States. I took thia 
method : I took the cotton crop and credited it with the export ; 
then converted the rest, through the factory, through the upper 
Btoiies of the retiiil stores of Boston, into goods, and found out 
what it cost people for cotton goods, in a very close approxima- 
tion, I then went through woollen in the same way. I have 
taken wheat and carried it through into bread," I am now at 
work oil beef. The only way to arrive at a close approximation 
of the value of the annual products of this country is to take 
these great staples aud follow them through from the field to 
the consumer. And the startling thing is, that hi respect to 
food, surely one-third, and probably one-half, of the entire cost 
of food to the poorer classes in the cities consists in the expense 
of the retail distribution. It costs more in this city of Boston 
to get the bread from the mouth of the baker's oven into the 
mouths of the people who eat it, than it does to bring it from 
Iowa, gi'ind it, manufacture it, bake it, and deliver it at the 
mouth of the oveu. It is in the direction of teaching the 
common people how to earn, by carrying this technical instruc- 
tion into the common school, so that hand and brain alike shall 
be trained to the necessities of life ; how to spend, by dealing 
for cash with the shops that on large trade make small profits ; 
and how to save by cooking their food after they have got it 
into their houses. There is a kind of philanthrophy that pays, 
and this textile laboratory lies at the foundation of that kiud 
of philanthropy, aud that is what makes it worth following. 

A Membeb. What is the gross sum of money called for to 
carry out your plan ? 

Mr. Atkinson. A hundred thousand dollars: a hundred 
subscriptions of five hundred dollars each, or more, and five 
hundred subscriptions of a hundred dollara each, or less. I 
want a large number of small subscriptions, in order that every 
man shall feel Ihat he has a personal interest there. Now, can 
you not do it? We have just raised two hundred and fifty 
thousand dollars among our friends for the memorial fund to 
William Burton Rogers, in gifts from twenty-five thousand 
dollars down to twenty-five dollars. That money has been put 
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in trust. We are developing in every way, and as fast as we caajl 
Tlie pressure for our work exceeds all our means. Before yoltfl 
go, step into the new laboratoriea in the next building. Don't I 
miiid the " No admittance ; " go all over theui ; and to-morrow 
morning go out on the Providence railroad, opposite the Char- 
itable Mechanics' Building, and look into the mechanic art-shops, 
and see what you find there. Go and examine the one-etory 
factory, well fitted with tools. But we cannot begin to do the 
work which is pressing upon us to be done. We have done all ^ 
that we can do. There is a list of the subscribers to the tyufi 
hundred and fifty thousand dollars, raised in a quiet way, to tho" 
memory of our first President. Now I ask you to help me in *" 
getting a hundred thousand dollars more to place at the found- 
ation of an indiistry amounting to sixteen hundred million dol- 
lai-s, the first laboratory in the world that shall be developed] 
completely and adequately, aud devoted to that purpose. 

A Membeh. What did I understand to be the amount < 
your subscription ? 

Mr. Atkinson. I said I would he the firet to &ubscrib< 
hundred dollars. 

Mr. Deapee. I will be the second, 

Mr. Leigh. I will give five hundred dollars' worth of ma- \ 
chinery. 

Mr. Atkinson. Go on, gentlemen: ihia is a good begin- 
ning. This is not the proper place, nor hardly the proper time, 
to urge this matter upou you, I am going to place it squarely 
before you, and if you think it is not well judged, dou't give a 
cent. Here are subscription-papers. I hope they will be car- 
ried away and returned speedily. 

Mr. Draper, I move that the matter be referred to tlta,'j 
Board of Government. 

Mr. Atkinson. I have asked for a special committee. Not 
that I have the slightest objection to the Board of Govern- 
ment, hut I have suggested some names to the Chairman of 
gentlemen residing in different cities, aud whose selection will 
lead to efifort in certain directions. 

Mr. Drapek. 1 beg your pardon : I did not remember your, I 
suggestion. I will withdraw my motion. 

Mr. Atkinson. I make that motion, sir, — that a committee ] 
of five be appoiuted by the chair. 

The motion was seconded aud carried unanimously. 




The President appointed the following gentlemen as the 
Committee: J. S. Ludlam, Timothy Merrick, George Draper, 
Charles W. Lippitt, John Kilburn, and George A, Chase. 

Mr. Atkinson. There is one man with ua who in eminently 
qualified, hoth by practical skill, theoretical knowledge, and 
complete mastery of this subject, who may be added. I move 
that the President of this Association be added to that Commit- 
tee. As many of you as are in favor of that motion will' say 
" Aye." 

The motion was carried, and the President added to the 
Committee. 

The President. Gentlemen, the next subject for discua- 
sion is the one that was passed over in order that we might 
listen to Mr. Atkinson — the subject of double roving and high 
draft verms single roving and low draft. This question waa 
discussed at some length at our last meeting in April, and was 
referred, or assigned, to this meeting. Is there any gentleman 
who can enlighten us still further upon that topic ? 1 call upon 
Mr. Lippitt. 

Mr. Lippitt. Mr. Chairman, I presume it will be generally 
ackuowledged among those who have given this matter much 
attention, that the benefits of doubling the draft and roving on 
frame filling are unquestioned. It seems to have made so great 
a gain in that part of the work that its advantage is beyond 
controversy. On warp, the gain does not seem to be so much. 
All the experiments of which I have had any knowledge have 
agreed in placing the gain upon warp as considerably less than 
that upon filliug, although in most cases there has been a gain, 
and in some a very decided one. Some of the gentlemen may 
remember that at our last meeting I gave an account of some 
tests made at the Globe Mill in Woonsocket, and that at that 
time we found the gain on frame filling in the strength of the 
yam amounted to about twenty per cent, and about forty per 
cent in the running of the work ; while upon the warp the 
benefit was only about six per cent in the strength of the yarn, 
and perhaps nine or ten in the running of the work. This dif- 
ference led us to make some further experiments there, the aim 
of which was to discover, if possible, in the first place, whether 
this difference between the advantage on filling and on warp 
was due to excessive draft ; and, in the second place, to find out 
what would be the precise benefit of reducing the draft and 
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running the double roving in the ordinary way ; that h, by I 
making fine roving and running the same draft as on the single 
roving; and I propose to give an account of tJie tests which. I 
were made for that purpose. 

We made some ten-hank roving j we had used formerly say ' 
five-hank. We doubled it both upon the filling and upon the I 
warp. The filling was No. 35 yarn, and the warp. No. 33. 
On the warp, on No. 33, we got, with the fine ten-hank roving, 
a strength of 61.92 pounds; while with the five-hank roving, 
run double and double draft, we got a strength of 47.53 pounds, 
which made a gain of 4.39 pounds, or nine and a quarter per 
cent in the strength, by reducing the draft on the warp. On 
filling, with No. 85 yarn, the strength was 45.72 on the ten- 
hank roving, and 4-2.46 on the five-hank roving, making a gain 
of 3.26 pounds, or nearly seven and three-quarters per cent. 
So that you will see that by reducing the draft we got in the 
strength of the yarn about the same increase on both filling 
and warp : that is, the increase amoiuited to from seven and 
three quarters to nine and a quarter per cent. 

I also have an account of some t«sts which were made in the ' 
same way at the Pacific Mills in Lawrence, on No. 28 warp 
yarn, with a twist of 25.48. I have the result of experiments 
on the strength of the yarn with roving run single, run double 
with a double draft, and run double with a single draft. The 
yarn averaged very nearly No, 29 on all the testa. There were 
one liundred and four tests made with each method of running 
the work. With single roving and single draft, they got 511 
pounds; with single roving and double draft, they got 57.19 
pounds, a gain of five and a half pounds. With double roving 
and single draft, that is, with fine roving, the strength was 
62.78 pounds, or a gain of 10.96, nearly 11 pounds, from using 
double roving and single draft. This gave for the single draft 
a gain of 21.17 per cent, and for the double draft a gain 
of 10.42 per cent. So that you will see that the differenca 
between the two, ten per cent, came very close to what our < 
gains were from reducing the draft at the Globe Mill, That i 
is, the gain from reduction in the draft seems to amount, on 
both wai'p anil filling, to about ten per cent. So that I con- 
cluded, from the tests, that it was a fact that double roving, 
irresi>ective entirely of the draft we used, would make a very 
much greater gain on filling than on Wiu-p, and that I presume 
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is due to the twist, which on warp makes the fine places very 
much stronger than those in the filling. 

There was one other point which we kept account of at the 
Globe Mill, and that was the running of the work; in other 
words, the number of ends that were broken down. We found 
that on filling, as I have said, there was a gain of forty-two per 
cent, and on warp of nine per cent, by using double roving 
and double draft. We found that upon warp, by reducing the 
draft, there was a further gain of sixty-two per cent in the 
running of the work. That is to say, the number of ends that 
broke down with five-hank roving run double with double draft, 
was thirty-two on warp, on one hundred and sixty spindles, 
while there were only twelve ends that broke down upon a 
similar frame where double roving and single draft were used. 
So you see that although there was a gain of only nine per cent 
in strength, the gain in the running of the work amounted to 
sixty-two per cent. I think if we could rely upon a gain of that 
kind by the same means, it would become a question whether 
we could not make cheaper goods even out of No. 28 yam 
by using double roving and single draft than by running oup 
work in the way in which it is ordinarily run. In fact, I have 
been told recently of a New Englaud mill where, making No. 
28 yarn, they have increased the hank-roving from four to six, 
running it double where they formerly ran it single on the 
frame, and iu that way have increased the strength of the yarn 
from sixty-two to seventy pounds, and have decreased the enst 
of weaving from sixty-five to fifty cents a cut. 1 presume that, 
BO long as the cost of weaving is so large a part of the entire 
cost of labor in a mill, as at the present time, such a reduction 
would pay a very handsome profit on the cost of the change. 

We also kept an account of the evenness of the yarn ; that 
is, after getting the average number, we found the difference 
between that average and the number from each reeling. On the 
various tests that were made, we found that it was invariably 
the case that double roving made more even yarn as compared 
with single roving, and that the low draft with the double rov- 
ing made a more even yarn than the double roving with the 
high draft. So that the entire result of the test seems to have 
been that there was a gain, and quite a decided one, whether 
on warp or filling, from using double roving and double draft, 
and that there was an increased gain of nine or ten per eeut in 
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the strength; and a, very large gain, amounting, oa the warp,]| 
to sixty-two per cent, and on the filling to forty-eight per centtjl 
in the running of the work, hy reducing the draft from whafrl 
I call double diaft to single draft. 

I think that perhaps there has been some misunderstanding^ 
among certain people as to what is claimed for the double draft, i 
There seems to be a disposition on the part of some to suppose 
that it is claimed that double draft, in itself, is a benefit, while, 
as I understand the matter, double draft is allowed by all -I 
parties to be an injury in itself; but inasmuch as it enables as I 
to use a double roving, there is a greater gain from the double^ 
roving than loss from the double draft, and the gain from the 
former more than counterbalances the injury from the latter. 

1 have prepared these tables, and they give a great many de- 
tails which perhaps it would take too mueh time to read, but if J 
the committee see fit to print the tables, they will give informa-'l 
tion to those who care to go into the matter any further. 

The following tables give the results of Mr. Whitman's ex-.l 
periments, numbered in four series, A, B, C, and D. 

Series A shows the results of the test from twelve different "I 
spinning-frames, of the breaking strength of yarn under two 
conditions ; one as it broke from roving from intermediates and 
fly-framea, which were geared at one end, and the other in which 
the two frames were geared at both ends. In this series, the:| 
intermediate gears, on the intermediate frames, were ^efowthel 
rolls, in both cases ; in the fiy-frames, they were above them, aal 
usual. In this series the difference in the variation of strength >I 
is very noticeable, as follows : 



^^^^r ^^^^^^^^^^^^1 


^^ Sbuis ^^^^^^^^^^^^^H 


SiKflLE Rkabikg. 


Double Gkariko. ^^^H 


t 24.08 ""■""■ 55.00 


*"^ 80.00 ^^H 


28.94 61,00 


78.50 ^^H 


23.81 63.00 


77.80 ^^^1 


24.00 56.00 


^^^M 


24.38 60.00 


^^^M 


23.81 64.00 


^^^1 


24.09 63.00 


81.50 ^^H 


24.3li 57.25 


-^^H 


24.84 67.00 


^^^1 


23.81 63.75 


^^^H 


23.40 70.00 


^^^H 


24.60 88.75 


^^^1 


Av'gM, 26.105 63.B3 


Av'gea, ^^^1 


Var'n, 23,40 55.00 


Ve.T-n, ^^^M 


to 24.84 to 70.00 


to 24.60 to 81.50 ^^^1 


Series B shows the difference in strength produced by a ^^^| 


change on the intermediate frame only, from gears at both ends, ^^^| 


below the rolls, to gears itt both ends, above the rolls, us follows: ^^^| 


Gears Below. 


Gkars Abotb. ^^^^I 


Ho. Y.BJI, 


SiinaTH. 


Ho. Tiut. 


BT».at». ^^H 


23.81 


70.00 Iba. 


23.94 


^^^1 


28.94 


72.00 " 


23.66 


^^^1 


23.81 


74.00 ■' 


24.09 


^^^1 


23.68 


70.00 " 


33.66 


^^H 


24.U9 


72.25 " 


24.24 


^^H 


23.80 


74.00 " 


34.09 


^^H 


23.81 


70.50 " 


23.66 


^^H 


24.0fl 


72.50 " 


24.24 


' ^^H 


93.94 


75.00 ■■ 


23.52 


^^H 


S4.00 


71.00 " 


23.81 


^m 


23.94 


74.00 '■ 


23.66 


^H 


21.24 


70.00 " 


23.81 


^^^M 


Ay'ge 28.02 


Av'ge 72.104 


Av'ge 23.835 


Av'ge, 75.81 ^^^| 


Variation 70 lbs. to 75. 


Variation 73 to 76.75 lbs. ^^H 


The %-franieg in these trials had only gears at one end. ^^^H 



Series C gives the result of the trials made on another day*, 
from sixteen frames, under the same conditions as Series 8. 



Brbak 


Btfort. 


Bhbas AJttr. 1 


Vo. 


BaUK. 


Kn. 


BUAK. 


23.81 


71.25 


23.93 


76.50 


23.52 


72.25 


23.60 


76.67 


23.52 


72.00 


23.81 


70.75 


23.61 


72.00 


23.70 


73.00 


23.81 


72.00 


23.25 


77.25 


23.25 


70.25 


23.25 


76,75 


24.24 


67.00 


23.81 


74.75 


23.81 


75.75 


23.25 


78,00 


23.81 


73.50 


24.39 


75.25 


23.03 


74,00 


23.81 


78.25 


23.94 


76.50 


23.66 


77.25 


23.81 


78.60 


23.94 


78.75 J 


23.81 


72.75 


24, OB 


76.35 1 


23.66 


89.00 


23,12 


75,25 1 


23.12 


72.75 


23,81 


78.25 J 


23.40 


71.50 


23,40 


7S.50 1 


Av'ge 23.70 


Av'ge 72,625 


Av'ge 23,68 


Av'ga 76.215 ^ 



Seri.e9 D shows the result of trials of Mule-filling, where the 
intermediate frame only had been double-geared, as follows 



Befokk 


Change. 


Aftkr Cuangb. 1 


No, TiM, 


SnnoTB, 


Mo- Tim, 


SnliotH. 1 


34.18 


33,25 lbs. 


33, 8S 


37,25 Iba. ^ 


83.33 


34,00 '■ 


34,18 


38.00 ■' ■ 


83.W 


35.00 " 


33.89 


40.00 " 


84.78 


33.50 " 


34.68 


39.25 " 


85.88 


34,00 " 


36.08 


87.50 " 


86.03 


34.50 " 


36.68 


88.75 " 


85.71 


35,25 '■ 


85.63 


39.75 " 


35,71 


84.75 " 


86.03 


39.25 " 


Av'ge 34 99 


Av'ga 84.28 Iba. 


Av'go 35.195 


Av'ge 88.72 lbs. 
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rY of tests at globe mill. 





.,..«. 


W.«P. 1 


Docile RoTno Otmi. 


BtnngUi. 


EndilMwD 


TutaUim. 


Btrtngtli. 


^^^ 


.^^ 


Witli double draft, 
" Bingla draft, 


19.41 % 
28.39 % 


40.04 % 

69.48% 


8.07% 
24.25 % 


5.27% 

15-18 % 


7.57% 
C8.09 % 


28.19 % 
35.13% 


DifferencB . . 


8,88% 


28.84 % 


16.18% 


9.91 % 


58.52 % 


6.99% 



Slogte RoTlng, I>aabl* Ruvlnc. 

Comparative Strength of Warp I Warp . . 42.1(5 lbs. 51.92 lbs. 

and FiUing. J Filling . . 32.38 " 45.72 " - 



SU\IMARY OF TESTS AT PACIFIC 


MILLS, LAWRENCE. 




DsrlB nnd Furbor frtme*. 
1 •plndJe. 


Dmpcr dnnblP rlnid (new) 
DouhLe nrdlng — Teiu cation. 
Druft. 8.BS. 




H„™-S„««. 


UDiIMn-Dotiau. 


Hank Roving 

Kuinber of testa. 

Travelers . 
Twist . 


4.37 

104. 
Ilicka H. C. 

1-0 
25.48 


4.40 
99. 
104. 
Ilicka H. C. 

6-0. 
26.48 


8.84 
76. 

104, 
Hicks H. C. 

1-0. 
25.48. 


8.80 
99. 
104. 
Hicks II. C* 

5-0. 
25.48 


Y*«. 


so. 


L6. 


NO. 


Lb. 


N.. 


Lb. 


>-o. 


Lb. 


Average 
Strongest . 
Weakest 

Finest . 
Coarsest 


28.49 
28.17 
28.57 
30.77 
25.97 


51.52 
02.00 
44.00 
51.00 
62.00 


29.85 
29.41 
29.85 
31.84 
28.01 


52.02 
62.00 
43.00 
54.00 
54.00 


29.25 
26.66 
30.30 
31.25 
26.66 


«3.19 
70.00 
53.00 
60.00 
70.00 


29.35 

28.17 
28.98 
30.86 
27.02 


62.28 
71.00 
53.00 
60.00 
68.00 


Above average lb. 
Below avenge lb. 


43 IhroAds. 
47 threads. 


51 
48 


49 

55 


53 
61 


Total average. 


29.17 51.77 lb. 


29,30 62.73 lb. 
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SUMSfARY OF TESTS AT PACIFIC MILLS, LAWRENCE— Cnn'J. 





Dovta nnd Fiirbs 


fratnm. I>niMr double rin^ (n™l, 
IJoiitm crd — T«i«ii eoium. 




0»v,»-D...«. 


Honk Roving 

Speed . 
Number tests 

Travelers 
Twiat . 


4 
78 
16 

25.48 


4 
99 
13 

25.48 


4 
102 
16 

24.52 


r^ 


N. 


L.. 


N„, 


Lb, 


So. 


Lb. 


Average 
Strongest 
Welik«at 

Finest . 
CoarscBt 


28.69 
27.54 
ai),41 
29.35 
27.64 


57.87 
65.00 
52.00 
52.00 
05.00 


28.35 
27.77 
28.57 
3!>.41 
27.02 


58.06 
65.00 
51.00 
52.00 
04.00 


29.09 
28.73 
80.03 
30.77 
28.17 


55.63 

a4.oo 

4D.00 
52,00 
80.00 


Above nverage lb. . 
Below avernge !b. .. 



7 


9 
7 



7 


Total average . 


28.71 


57. IS lb. 
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The Peesidcnt. At our last meeting, when this subject was 
referred to this meeting, a suggestion was made that parties 
who were sufficiently interested in the matter should make ex- 
periments. Possibly some may have made such experiments. 
We should he very glad to hear from any one on the subject. 

Mr. Dbapeje. It seems to me that the series of experiments 
which we have just had, which, I have no doubt, were very 
carefully made, present matter of very great interest to our 
manufacturers. While I did not know that the experiments 
were being tried, they come exactly in line with what I sug- 
gested theoretically in regard to this matter as far as we had 
got. I said that we agreed on two things ; that double roving 
^^ was better, with a fair draft, than single roving, but it cost more 
^^L to make it. I also said that there was no doubt tliat excessive 
^H draft is injurious ; probably I said, whether in double or single 
^H roving, but certainly in single ; and the real question whs 
^H whether, in doubling your roving and submitting it to this 



double draft, yoti did more harm by your excessive draft; than 
you did good by doubling your roving; and these experiments 
come in here and demonstrate the fact, that jou do much less 
injury to the strength of the yarn by your excessive draft than 
you gain by the double roving. Consequently, from roving 
vhich costs you just the same to make, you can make yam^ 
cheaper, especially filling, by subjecting it to a double draft 
But the other question comes in here ; that is to say, how fin) 
roving you can afford to make. 

The President. I believe Mr. Lockwood did not have t 
opportunity to be heard at our last meeting on this question, 

Mr. LocKWOOD. I think the subject was pretty thoroughly" 
discussed then, and with what has been submitted to-day, it 
seems to me there need not be much more said, I will simply 
say, that I read the discussion, as published six months ag« 
■with a good deal of interest, and perhaps I was more interests 
from the fact that I had been, I will not say experimenting' 
exactly, to any very great extent, but I had adopted to a con- 
Biderable extent the system of spinning roving double. I do 
not quite like the terms that Mr. Lippitt uses — "double draft," 
aud "single draft." I should say "double roving with heavjj 
or medium draft," and "single roving with light draft," rathw 
than "double roving with double draft" and "single roviiu 
and single draft." 

I will only say, without going into any criticisms upon whal 
others have said here, or upon what others said at the previom 
meeting (though there were some things said that did not a 
cord with my own views), that the result of our operatiooi 
were so far favorable as to induce us in the construction am 
starting of our No. 2 mill at Waterville, to use double rovinf^ 
except on the mules ; all the warp and a portion of the fillini 
is spun on frames. I did not believe then, I do not believe ' 
now, that it is wise to draw fourteen on double roving. I com- 
promised by adopting a draft of about twelve, intending to go 
under rather than over. Not that 1 supposed that a draft o£l 
twelve would be any thing near as good as a draft of ten ( 
less; that we could make better yarn with a draft of ten^^ 
or less than a draft of twelve, I had not the slightest doubt; 
it was only a question where economy might come in. Of 
course, you might draw seven or six, and gain in the perfection 
of the yarn, but the extra cost would be so great that it woulil" 



not lie ii matter of economy to run down to that excessWely 
low drnft; we must, therefore, compromise. Were I to build a 
mill to-dny fnr No. SO and upwards, I should organize to spin 
my warp double, at a draft of about ten. That would of course 
cost a little more in making the roving, but I should gain in the 
spinuing, I should gain in the evenness of the thread, and I 
should expect to gain in the weaving. Where the exact point 
is, as I have said, I do not know. That fourteen is too high I 
have not any doubt ; that six is too low I have not any doubt, 
in an economical point of view. If I started with the view of 
making the most perfect thread possible, I would double and 
have ray draft pretty low, provided, in getting that low draft 
with double roving, 1 was not forced by circumstances beyond 
my control for the time to have excessive draft at some other 
point. 

Now, I can see very clear'y that gentlemen may go on ex- 
perimenting on this question of double roving and light or 
heavy draft, and come to very different results, and come to 
very erroneous conclusions. Why? Why, to have the roving 
double, with a light draft, they are forced, in some cases, to draw 
excessively at some point before the roving reaches the spin- 
ning-frame. Well, that would be as fatal, perhaps moi-e so, 
than a heavy draft in the spinning. Now, if you want to test 
the true merits of this question of double roving and high and 
low draft, you want to have your organization, from the very 
beginning, commencing at the railway head, adapted to the 
hank-roving you desire to produce. If you want to produce ten- 
hank roving instead of five-hank, you want to start very differ- 
ently from the railway head and the process immediately fol- 
lowing the head; and when you reach your roving-fraraee, 
particularly, you must have a weight of sliver that will enable 
you to get the necessary amount of doubling to work the sliver 
down to the right weight, and do it in a way not to injure the 
evenness of the work or its perfection. But assuming that you 
start right to carry your cotton tlirough in a scientific way from 
that point until it comes to the spinning, there is no sort of 
doubt that you will get stronger yarn with the double roving 
in the spinning than you will with single; and you will get 
better work with light draft in the spinning than you will with 
heavy draft in the spinning. The only question to be deter- 
mined is, where the economical point comes in. 
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Of coiirse, if yon draw six or seven instead of fonrteen, yoi 
need twice the length of roving, and you not only need twiotta 
the length of roving, but each roving-frame will make lei 
hanks of roving per day ; so that you need more than twice thi 
number of roving-frames, because you have got to get twiof 
the length, and you cannot produce the same length per spindle. 
There are quite a number of elements which enter into this 
question, and in reaching the exact and correct conclusion in 
regard to this matter of double epinning, all those elements l 
must be considered. That the principle is right, that there iti 
an element of value there, I have not the slightest doubt. 

Mr, Atkenson. As long ago as the time of David Whife^] 
man the subject of double roving was brought before sc 
the Lewiston corporations. Some French cottons were sent tttl 
him which he found of the very best quality, and their superit^a 
quality was attributed to double roving and light draft. Atm 
that time, the market not being as cntical as it is now, anct | 
people not being willing to spend their money as they are now 
for tiie very beat thing that could be made, no attempt was 
made to enter into the manufacture of these goods. As I re- 
member them, they were not fine goods: they were French 
medium cottons, of which a very few could be sold by such 
houses as C, F. Hovey & Co. for double the price of American 
goods of the same kind. There the secret was in doubling on 
the spinning, and the matter was thrown aside on the ground 
that the market was not sufficient to warrant the expenditure _ 
for the machinery which would be required- 
Mr. LoOKWOOD. Perhaps I ought to say, inasmuch as ] 
have commenced talking on this subject at all, that the questioi 
of double roving as applied to mules or spinning- frames is I 
different thing, and especially for warp. The question may bv 
asked, If double roving is better for a ring-frame or throstle- 
frame for making warp, why is it not better if you make your 
warp on mules? Well, in some respects it would be better. 
I once knew a mill, and I think the agent of that mill is herej 
now (a man who used to be connected with it I see is here 
if the agent is not), — which was organized for making No. 8^ 
mule-warp, and No. 3G mule-filling. The warp was spun with " 
double roving and the mill was successful, but there were some 
difficulties. Subsequently, that mill was changed, perhaps not, 
however, until they changed from mules to ring-fiames ; so thafi J 



the change, and the result of the change, would not exactly 
illuatrate the jioint under consideration. But the difficulty in 
spinning warp double on tnuies is thit): sometimes the roving 
will run out, or break back ; on the spinning-frame, invari- 
ably, the end breaks when it h only half size, and so almost 
invariably, if it is mule-filling, on account of the twist. But 
in spinning mule-warp with double roving, twisted as the warp 
is usually twisted, if one roving breaks or runs out, there will 
be twist enough for the other to hold together, and, before 
it is discovered, you will have one, two, or three stretches, as 
the caae may be, of single yarn. The boy goes back and pieces 
it up, and the work goes on ; and when it comes to spooling the 
warp, it may go through ; but when it gets into the weaving, 
there are a few fine threads, and they will be constantly break- 
ing. I do not say that double roving is not the best, — I wili 
not go as far as that, — but I do say that there are some prac- 
tical disadvantages in the use of it, hard to be overcome ; and, 
all things considered, I have my doubts whether there will not 
be more disadvantage from imperfect or single roving going 
through without being discovered than the advantage you will 
get from double roving. But that does not apply to the ring- 
frame. 

The Pkesibent. I would like to ask Mr. Draper exactly 
where lie would begin with double roving and double draft, — 
at what number ? 

Mr. Drapee. Mr. President, I have not followed this mat- 
ter up under different circumstances sufficiently to make what 
I consider a definite answer to that question. My investiga- 
tions were confined, in the first place, mainly to the matter of 
spinning 28 warp and 36 filling, with the ordinary preparation. 
The question which was presented to me at first was this : take 
this roving that has been prepared. — No, 28 warp and No. 36 
filling more particularly, and have at the time four-hank roving, 
if you please, — this roving being made, what is the best way 
to spin it? How can you make it into yarn the cheapest? 
and when you have got it done, which yarn will be the best? 
That, of course, opRns the whole question as to its effect in 
other respects, and whether you had better change the two 
more or leas. I became satisfied, and so asserted, that you 
could take, we will aay, four-hank roving, prepared to make 
average good filling, and spin it double on the frames very 



much cheaper, hecause it would run better than )'ou could sin- 
gle roving, and when you got it done it made stronger 611ing 
with the same twist. That was as far as I had got in the mat- 
ter. And now the question which Mr, Lockwood brings up as 
to economy, of course is a very important one. You will see 
that for making print goods, it would l)e folly to say, " We will 
go to work and get io all the necessary roving machinery and 
every thing that will bring it down to half the size for ordinary 
print-cloth;" because, wlien you have got your cloth done, 
it will be very much better, and with that very thin cloth 
what you can save in weaving won't amount to much perhaps. 
Therefore I have made up ipy mind, and I think it is as fully 
proved by the experiments that other gentlemen have made aa 
any thing can be, that this is the correct position to take in 
regard to that with respect to print-cloths. Now Mr, Lock- 
wood, in his experiments in doubling the roving, with a draft 
of twelve instead of fourteen or sixteen, as it would be in the 
other case, is producing a different class of goods, to a certain 
extent, to wit, sheetings; and when you coma to weaving 
sheetings, where you are weaving yocir texture very close, and 
beating in the filling, you are liable to break yarn suoh as you 
might use for print-cloths. Therefore it brings in, as almost 
every thing else does, the use of your judgment and experience 
whenever you change the conditions. Now, taking a pound of 
No, 36 filling, and weaving it into print-cloth, I believe there is 
no question about the fact that you had better put in the ordi- 
nary roving double and draw it double than use it single. If yonT 
are going to make a quality of goods like the Amory goods,! 
where you want very strong yarn, I would not put in double j 
draft, I would put in double roving, I am coming to the co»-l 
elusion that you cannot afford to do without double roving 'f 
scarcely anywhere, and I think that is the conclusion that wel 
shall all be driven to sooner or later. 

Mr, Lockwood. Lest I might be misunderstood in regard.^ 
to the effect of double draft, I will say that, on about six J 
thousand ring-spindles that we have at our mill in Waterville, ]" 
making filling, we started with single roving, with the exceptioa J 
of perhaps one or two of the first frames ; but we are now run- I 
ning them all double roving but one or two frames. I do noti 
know that there is more than one ; and as we were drawing I 
about eight with Ibe single roving, — drawing more than on 4 
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the warp, because the numbers were finer, — the agent started 
up two frames drawing sixteen, or sixteen and a fraction, and 
fouod that he had better work, and the frame ran better, with 
lees breakages, with the sixteen draft and double roving, tlian 
with the eight draft and single roving. But not being a be- 
liever in an excessively high draft, I immediately req^uested him 
not to run so high draft, but to make his roving finer, and cut 
down his draft. 

The Pkesident. Is there any thing more to be said upon 
this subject before we leave it? If there is not any thing more, 
we will consider the disetission closed. 

There was one Committee appointed a year ago, from which 
we have not heard. Mr. Pray was appointed a Committee to 
investigate an invention for card-setting, offered by Mr, William 
B. Earle. We shonld be glad to hear a report, if he has any 
to make. 

Mr. Phat, Mr. President, I was away in the South at the 
time I was appointed as this Committee, and when I was in- 
formed by the Secretary of the matter, I took immediate steps 
to correspond with Mr, Earle. I could not see the gentleman 
until some time in December. He finally called at my office. 
He is perfectly blind, and very old ; and, after a long talk with 
him, the utmost I could obtain from him was the eight of a 
couple of tin cams, and a very long talk upon the advantages 
of Ilia invention, and what it would do. I could not get either 
head or tail of what the machine was, or what it was for, 
beyond the fact that it was a very radical improvement in 
putting the wire into the clothing tiiat we were using, or into 
the leather to make clothing ; and the matter was left until 
just previous to the April meeting. About two weeks before 
the April meeting, I wrote Mr. Earle again, that I should be 
very glad indeed to see him, and offered, if necessary, to pay 
his expenses. He came down to the ofiBce a second and third 
time, and all that I could learn then and there was, that the 
machine had gone into the hands of some persons, either rela- 
tives or friends of his in the city of Worcester, and was there 
to be perfected; and that he had not any thing more to say. 
His first idea was to obtain some assistance from manufacturers 
in building the machine. That is the result of it. The amount 
of information that I am able to give about the invention ia 
very little, — nothing, in fact. I have not been able to find 



out what the macHine is, or what its general features are ; 
that the report amounts simply to nothing. 

On motion, the report of the Committee was accepted. 

Mr. Pkay. There is a matter wliich I would like to bring 
before the New England Cottoo Manufacturei-s' Association. I 
have taken uo part in any discussion here for the liist three 
years, with the exception of asking a simple question now and 
then. I have been inveatigating cotton fibre, and looking about 
among the cotton-mills, cotton-spinners, cotton-plantations and 
ginneries, for the last four years, entiiely at my own expense, 
with no encouragement whatever from this Association, with the 
exception of some six or seven members. I am going to say 
that, to a certain extent, I am handicapped by the prejudice 
which exists, and yet I propose to explain the matter here and 
now. 

You have heard a great deal of argument here, and I am tl 
recipient of a great many lettere every week, in my editorii 
capacity, asking the reason and the cause of the existing state 
of things. You have heard the tare of cotton discussed, the 
waste, and all these etceteras, I am now goiug to offer a sug- 
gestion to the New England Cotton Manufacturers' Associa- 
tion, and to each and every individual member. We are just 
commencing to use a crop of cotton, which, as I predicted in 
July, will be the worst crop of cotton that baa ever been spun 
in New England. My investigations in the sections of country 
where cotton is raised, where I have spent thirteen or fourteen 
days, and travelled hundreds of miles, visiting a great many 
ginneries and bringing home samples for microscopic and photo- 
graphic work, have satisfied me that you have not begun yet to 
realize the difSculties which you will experience later in the 
season. You Iiave secured the ripe cotton from the field ; it 
has come on in splendid order ; as my friend Atkinson remarked 
to-da}', it is elegant-looking, but it will be any thing but elegant 
in the working. Tlie second picking, which is now taking place, 
after the rains, will be more or leas smeared with sand and dirt. 
The third picking, which is to follow, will not only be bronzed 
and blue and rusty, but will be rough and uncouth. The cot-i 
ton which is now in the market, and is in transit, is the best yoU| 
will get this year, I liave visited not leas than thirty-four gio-j 
neries since the fourth day of October; some of them in the. 
woods, some of them by the railroads, some private and some^ 



pablic. I find that the sixty-saw gin, that is intended to do five 
bales in a day, is doing nine to thirteen bales in from twelve to 
sixteen houi-s; and the duller the saws, — it being a well-known 
fact among cotton-ginners that that kind of saw makes the best- 
appearing sample — I say, the duller the saws, thfi harder the 
cotton roll ; and if some of you do not get sick of cotton before 
the first of next May, I shall be very much mistaken. 

Now, the proposition has been made here over and over again 
that something be done. I am free to confess that I have an 
axe to grind. I am the agent for a gin which has just been com- 
pleted, which will gin five or six bales a day, positively carry- 
ing the fibre from the seed of the cotton always in a continuous 
direction. We want that gin examined by the smart men you 
have amongst you. and I propose to this Association, if there 
is anybody here who has interest enough in it, that any motion 
which you choose shall be made to have a committee appointed, 
by the Chair, if you like, of not less than three, and as many 
more as you please, at any time within the next four or six 
weeks, whenever it can be made mutually agreeable, at a time 
to be set which will accommodate you best, to go with me and 
make a practical te^t of that gin, both upon npland and Sea- 
Island cotton, and make a report to this Association, without any 
reference to me. The company of which I am agent does not 
want to issue any licenses ; they have no stock to get rid of, but 
they have the matter completed. The gin in question is a roller- 
gin. Some of you who were at Atlanta know the great trouble 
that has existed from the fact that you can only gin a very 
small quantity on the roll-gin without seriously injuring the 
fibre. That difficulty we claim to avoid to such a degree that 
no possible injury is done to the staple. 

The gin is not yet put upon the market. The third one, and 
the first and only complete one, is just finished. It is entirely 
at your service any day after about two weeks — I cannot set 
any time before that — when I shall be very glad to have any 
committee that may be appointed here go with me. I have 
some two or three tons of cotton that can be used for the test. 
I want you to rnn it yourselves, I want you to examine it care- 
fully and find all the fault you can with it, and if there is any- 
thing good about it, all I ask is, that you will report to the 
Association. We propose to have the gin in the field next 
year, and show that the cotton which is sent to you need not 
be all cut to pieces in the gin. 



Referring to the improvements that Mr. Atlcinson haa r&- 
niarked upon, I will say thut I have seen four or five of the new 
gins. In one or two cases, they have twtvsaws working against 
each other. The idea is to gin twenty bales of cotton with an 
SO-saw gin iu ten hours. I have examined the product of 
of those gina under the microscope, and you might jitat aa well 
have taken that cotton and put it between two grindstones as 
put it between those two saws. 

There has been another improvement, so called. I called il 
"The Cotton-Spinners' Devil " the first time I saw it. That has a 
rapidly revolving steel brush running against tlie motion of the 
saws. Aa Mr. Atkinson remarked (he might have used a very 
much stronger term) the cotton is completely cut up, or more 
properly, chewed up, into nothing more nor less than the poor- 
est kind of cotton waste. In some six hundred fibres whiolbf 
were counted, after being carefully drawn out on thegli 
there were less than fifty of the ordinary length of cotton fihi 
This is one of the improvemente which have been introduced if 
the ginning of cotton. 

Right here I want to say one word more, and I am dom 
The cotton-factors in the South want to know what the spinners 
of the North want. The cotton-planters, or a great many of 
them, those especially who are in the vicinity of Atlanta, are 
not only willing but anxious to adopt any thing that will give 
us more and better cotton. Tbey are in a better position than 
ever before to buy machinery, and we want to give them some- 
thing that will enable them to give us better cotton. What we 
are after is to give this thing a thorough commercial trial. We 
do not ask you to advertise it or to indorse it, except for the 
use of this Association. If such a committee is appointed, 
pledge you that I will not ask 3'ou for any certificate, any 
ommendation in any way, or any signature, but simply thai 
your report be made at the next meeting of the Association thatll 



you 



have e 



mined it. We belie 
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merit in it, and we know it is free from very much of the an- 
noyance and loss, and the absolute out-and-out injury that is 
being done to the staple, and never more than in the 1883 crop. 
There are too many of these new gins and new improvements. 
Very many planters are trying to raise more cotton, and the gin- 
ners, or, as I term them, the "cotton-butchers," are most effec- 
tually doing their work. They have reduced the price of ginning 
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from thirty to fifty per cent, and they are trying to make up 
for the loss in that direction by doing an extra amount of work 
on their gins. 

Mr. Dbapeb. I was somewhat surprised to hear that this 
Association had appointed a committee to examine an invention, 
or something of that kind, conuerning the manufactiire of cards, 
and although it did not amount to much, it seems to me that 
this is a. departure that we want to avoid. I do not believe that 
this Association wants to furnish committees, when called upon, 
to examine cotton machinery, or woollen machinery, or any 
thing of that sort, and make a report or any thing of the kind 
to the Association. I am satisfied it will open the door for 
something that we shall be sorry fur. I am quite willing, and 
would be glad, if anybody has any thing appertaining to the cot- 
ton manufacture, or any improvement, that they should come 
before this body and let us know all they know about it j but 
when it comes to the appointment of committees, if there are 
any axes to grind, which the gentlemen speaks about, they will 
be very sure to be ground, unless they are different from ordi- 
nary individuals; and, for one, I hope that this Association will 
not appoint any committee, or do anything in that direction, 
except it be recommended by the Board of Government. 

Wr. Pray, With great respect for my friend Draper, I have 
already stated that I do not crave this examination for any 
other reason than that I know there are men here who are 
deeply interested in this subject. I do not ask your indorse- 
ment, I donot want any certificate, but if this Association de- 
sires to appoint a number of their members to go and witness a 
trial of that gin, for their own information and benefit, I shall 
be glad to have them do so. I have before said that I control 
the corporation, and I assure you that I will not ask you for 
any certificate, for any recommendation, for any guaranty, or 
any thing else. If the members of this Association want to sit 
down and shut themselves away from information, I have noth- 
ing more to say, I do not ask you to indorse it in black or 
white, or verbally. The thing is not for sale. We propose to 
give you better cotton. You have argued this question here 

a and con. ; you have argued this, that and the other patented 
arrangement, and I believe that, as a member of this Association 
(I do not know that I have ever done it any barm), I have a 
right to lay this before you^ as much as my friend Draper has 



this, that, or the other matter. I simply ask tbeAssociation to 
appoint this committee, if they choose to do it. I do not care 
whether it is done through the President, the Board of Govern- 
ment, or any other part of your Association. I don't care what 
you do with it. I offer this Association the opportunity, at 
some time within a. month, to go and make a trial of a new cot- 
ton gin. I do not ask you to subscribe to it ; I do not want to sell 
any stock ; I haven't any patent to peddle ; it is simply a matter 
of information ; you may do just what you like, and I do not 
care whether you make any report or not. 

Mr. Johnston. I think it is perfectly consistent with the ob- 
jects of this Association to investigate anything that we think ia 
going to be for the advantage of the cotton manufacturer; nor 
do I think there ia anything more important — it goes down to 
the very foundation of our success — than the way cotton ia 
handled in the gin; and I think if any gentleman who is a 
member of this Association comes before us and states that 
there is a machine, or a contrivance, or an invention of any sort 
whatever, that, upon consideration, this Association may deem 
to be of advantage to the cotton manufacturers, it would be 
perfectly consistent, as I say, with tbe objects of the Association 
to appoint a committee to investigate it. I would suggest, aa 
there is nothing more important than cotton-ginning, that a 
committee be appointed to look into this matter and report at 
the next meeting. 

Mr. Atkinson. I have been familijir with the progress of 
this gin for many years. I have seen it tried twice and fail 
for want of proper care in its construction. I have seen it 
at last pass into proper and right hands, 1 have very great 
confidence in it, and I do not think this Association can do a 
wiser or better thing than to appoint a competent committee to 
study it and pass upon its merits. I agree most fully with Mr. 
Johnston. I can speak now all the more freely beeanae I have 
absolutely no direct interest in any of the questions involved. 

Mr. Dbaper. I think that the members of this Association 
cannot help seeing, at any rate, that this is an entirely new de- 
parture. There never has been, to ray knowledge, any commit- 
tee asked for to look at any improvement outside. There 
certainly never has been any asked by me, or any suggested by 
me, and I am fully of the opinion, whatever j'ou may do (of 
course that is a matter for you and n^ot for me, I only say whj 
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I believe), that yon are entering upon a road which you will 
finally be sorry that you ever entered npon. You will want 
more than four hundred committeea within four years. If yoa 
have to examine the number of things that are brought to me 
iudividually, you will need to appoiut all the members of thia 
Association on committees to look at the different things that 
are supposed to have merit in them, I fully believe that you 
will be sorry for this departure, if you make it. It is evident 
enough that this is, in some way, expected to be of advantage 
to this invention. The man would not have said anything 
about an axe to grind iinless he had one, and in some way thia 
Association, through ita committee, is to be committed, or sup- 
posed to be committed, to recommending that thing. It seems 
to me that the cotton-planters are the people to judge, in a 
measure, about that; but whether it is a spinning-frame, or a 
mule, or any improvement that we want, I don't believe we 
want any committee. I believe it should be a committee of the 
whole, and that all should have the advantage of hearing what 
there is said about it, and what induceiuenta are offered to 
manufacturers to get it. Now, for instance, supposing you take 
up any of these spindles that have come up; suppose you go 
back and appoint a committee to examine the Sawyer spiudle, 
or the Garsed spindle, or suppose you had committees to ex- 
amine a dozen other spindles, and one committee recommends 
one, aiid another committee recommends another, how much 
wiser would you be ? The fact is, I believe these things should 
stand on their own merits, as far as this Association is concerned. 
I never have asked any indorsement fi-om this Association of 
any thing that I had; I have only applied to the individual 
members, aud brought such evidence as I was able to of ita 
value to them. I am willing to trust it on that ground, and 
want to, in future. 

The PREsroENT. I would remind the Association that they 
are opening no new door in the event of the appointment of 
this committee. Article 4lh of the By-laws contains the 
following : — 

" The Board may, from time to time, as they shall deem ex- 
pedient, appoint committees from among their own Board, or 
from the members at largo, to collect statistical information, 
examine new inventions or processes in manufacturing goods, 

^^L as also to prepare essays on subjects of interest to the 

^H Association." 



Mr. DbAPBR. It is only a question of pracHoe. I do not 
question the right of the Association to do this, at all. I did 
not know of the appointment of any such committee as the one 
whose report we have just heard, until the report was made by 
Mr. Pray, 

Mr. Garbed. My recollection goes back for some time upon 
this matter of the usage of the Association in regard to the 
examination and discussion of the merits of different inventions. 
The genileman has referred to the spindle question. I remem- 
ber that for many years we discussed spindles and pickers, 
until the matter became unpleasant to the Association, and 
caused the closing of doors that had been previously opened. 

Now, as to this cotton-gin. Some gentlemen who happened 
to be at Atlanta, spent a great deal of time in looking up cotton- 
gins of the different kinds, and they made up their minds it was 
the most miserable business they ever undertook. To illustrate 
what the average cotton-planters know about giuuing, I will 
mention this fact. One morning, when I was in that building, 
a planter came along with a buucli of cotton in his hand, and a 
bundle under his arm, of which I did not know the contents. 
It turned out to be Ozier silk cotton. Mr. George Barrows, of 
Willimantic, was standing alongside of me, and we examined 
this cotton. It was probably the worst cut up lot of cotton I 
have ever seen, from the best material I have ever seen. We 
asked liim to pnt it through a little roller-gin there was there. 
He did so, and Mr, Barrows bought it for sixteen cents a pound. 
The gentleman would have sold it for ten cents a pound, and 
thought he had made a good bargain. There is an illustration 
of the difference between ginning properly and not ginning prop- 
erly. 

Now here comes an invention which it is claimed will not 
tear the cotton, will not destroy the fibre. We all know cot- 
ton ginned by the old McCarthy gin was considered better 
cotton, and commanded a better price, than any cotton ginned 
by the sawgin. Now we have the assertiou of a gentleman 
that be has a better gin than has ever been invented before, 
and we are simply asked to appoint a committee to examine 
it, and make a report. It seems to me a most reasonable pro- 
position. What harm can possibly come from it? We are not 
asked to buy it, to indorse it, or to subscribe any money for it. 
The gentleman simply asks for the appointment of a committee 
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to go and examine it. What mnre reasonable thing can be 
- asked than we shonhl go and see it, and judge for oiirselvea? 
I cannot see why my venerable friend Draper, after what has 
passed in this room, should object to it. 

The question was then put on the motion for the appoint- 
ment of a committee, and it was adopted. 

Mr. Smith. I would like to ask the Committee, if it is prac- 
ticable, after they have examined that gin, to have the machine 
brought here, where it can be inspected by the Association as 
a whole. I do not know whether it is of such size that it 
could be exhibited or not. 

Mr. Pray. The machine which we have now built weighs 
something like twenty-two hundred pounds. You will under- 
stand that I have taken hold of this thing at a very late day, 
and completely re-organized it; and now that we have a ma- 
chine which we consider a success, we propose, alter your 
examination, to take the machine down, and have new draw- 
ings made, and build the frame so that it can be taken apart 
and shipped. It is now in process of construction ; it cannot 
be shipped before January or February; but now that you 
have decided to appoint a committee, if I am alive in April, 
I will try to have the gin in Boston, with one or two tons of 
cotton, so that you can examine it. 

We do not care to exhibit the macliine to two or three 
hundred persons, under existing circumstances, but, as I tell 
you, I control the thing through parties who have put their 
money into it (and they have put thirty thousand dollars 
into it in two years), and any pledge I make to you shall be 
Bacredly kept. I will show you the machine, and let you have 
an opportunity to try it on Sea-Island cotton, on upland, and 
on the worst trash you can pick up. I want you to see the 
machine with your own eyes, and make your own tests. Then, 
if you want the machine brought here, I will endeavor to have 
it somewhere in the city of Boston. I shall have to look 
around for a suitable place, because we shall have to use power. 

Mr. Atkinson. I think that there can be no doubt that 
the power can be furnished in the new Mechanics' Art Shops 
of the Institute, whenever Mr. Pray is ready to set the machine 
up there. 

Mr. Pbay. Very well; then if your Committee shall re- 
port, or among themselves shall so desire, I will endeavor to 
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have the machine in the Art Shops of the Fnstitute of Tech- 
nology next April, so that everybody can see it, and so that 
you can judge of its action by your own eyes. When I said 
that I had an ase to grind, I said it because I did not propose a 
to come before you in any suiTeptitious way. I have never I 
done it. In saying that, I did not intend to cast any reHectiod ■ 
upon anybody else. I proposed to tflU you that I was inter-- J 
ested in this machine, and some of you know that I hai 
working on this subject for the last three years. I have hesi- 
tated about it some time, as you see by the clock. I have made 
the offer without any wish to infract or infringe any rule of 
this Association. I do not wish to make a personal issue with 
my friend Draper or anybody else. I have asked you as i 
intelligent and enterprising set of men, whom I have knowif.1 
for twenty odd years, to go and examine the machine and fororl 
your judgment; and I tell you frankly, I do not want an/a 
indorsement, or recognition, or certificate, or any thing elsejj 
and if I live until April, I will agree that every thing you say I 
in regard to tiie gin shall be expunged from the record, if yoil J 
desire it. I do not ask for any advertisement, I do not want 
any indorsement, but if we liave a gin that will give you better 
cotton, it may be for your interest to know that you can get 
better cotton if you want it. 

The President aniiouuoed the Committee as follows : Messrs.^ 
D. W. Johnson, cf Claremout, N.H.; W. F. Goulding. of Lewil 
iston, Maine; Richard Gfirsed, of Philadelphia, Pa.; J. W.m 
Wattles, of Canton, Mass.; E. S. Davis, of Lewiston, Maine. 

Mr. Deafer. Do I understand the gentleman correctly u 
saying that he does not want any report from this Committee? 
I think he has said bo several times. In that view of it, I 
hardly know what position he is going to place the Committee 
in. If it is simply to have a committee to go and look at the 
gin without mating any report, we might understand it so. I 
want to call your attention to this fact, that if they make a 
report in favor of any one thing, it will be the first reix>rt of 
the kind that has been made by any committee or by the Asso- 
ciation it^eif. This Association, as far as I remember, has never 
voted that one thing was belter than another. Now, if they 
are going to take up that line, if they are going to undertake 
to decide upon different thiiigs that are brought up here, and 
to give their indorsement tiirough a committee or through tha 
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whole body, and say. " We vote that the flyer spindle is betttu 
than the nng spindle," or "we vote that this particular flyej 
spindle is better than any other spindle," or " we vote thai 
mules are better than frames," we have the questions up and^ 
discuss them, and then "you pay your money and you can 
take your choice." But I tell you that this is a new departure 
which will bring you into trouble. I hope you will consiider it. 

Mr, Atkinsos. Mr. Pray has some very extraordinary 
photographs of cotton fibre, which I hope he will show, now 
that there ia light for the members to see them. He is a little 
modest about it. 

The Secretary read an invitation from the National Cntton- 
Plantera' Association, inviting the members of the New-England 
Cotton Manufacturers' Association to attend and participate in 
the proceedings of the meeting of the Planters' Association, to 
be held at Vicksbui^, Mississippi, commencing Nov. 21. 

Mr. LoCKWOOD. If thei-e is a moment left, I would like to 
make one additional remark, as it did not occur to me when I 
was up before, and it has some little importance as bearing 
upon the question under discussion this afternoon. Gentlemen 
may be led to make further experiments upon the question 
of double roving, and I suggest this: That, if the frame ia 
weighted just right for the single draft, and you add double 
the amount of cotton and double the draft, there is more 
labor thrown upon the rollers, and hence the weighting should 
be adjusted to the amount of labor to be performed by them. 
I throw that out merely as a suggestion, that gentlemen making 
the expeiiment may take it for what it is worth, in reaching a 
proper conclusion. 

On motion of Mr. Garsed, the Association adjourned. 
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CALL FOR MEETING. 



New-Enoland Cotton Manupactubsrs' Association. 

Boston, April 10, 1884. 

Dear Sir, — The stated Annual Meeting of the Association will be held 
at tlie Massacliusetts Institute of Technology, Boylston Street, Boston, on 
Wednesday, April 30, 1884, at ten o'clock a.m., for the choice of officers for 
the ensuing year, and the transaction of such other business as may properly 
come before it. 

An Afternoon Session will be held, beginning at two o'clock. 

An invitation has been extended to the Association from the President of 
the Massachusetts Institute of Technology, which has hospitably entertained 
this body for so many years, to visit and inspect the various departments of 
the Institute. The instructors will give full facilities for information as to 
the practical workings of their several departments. The Board has ac- 
cepted the invitation on behalf of the Association, and designates eleven 
A. If. as the hour for proceeding on the tour of the buildings. 

The subject assigned for discussion upon re-assembling is, ** TO WHAT 
EXTENT CAN DRAWING-FRAMES BE DISPENSED WITH TO 
ADVANTAGE?" 

By request of the Board of Government, the discussion will be opened by 
Mr. E. R. Handy of Manville, R.I. ; and other speakers have been in- 
vited, and have promised to take part. 

The Board strongly urges that members familiar with the subject shall 
give to the Association the benefit of their exi)eriencc. 

By direction of the Board of Government, 

AMBROSE EASTMAN, 

Secretary. 
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PROCEEDINGS. 



In accordance with the foregoing notice, the annual meeting 
of the New-England Cotton Manufacturers' Association was 
held at the Massachusetts Institute of Technology on April 80, 
1883, at ten o'clock a.m., the meeting being largely attended. 

The chair was occupied by the President of the Association, 
Mr. William G. Lovering of Taunton, who called the meet- 
ing to order, and requested the Secretary to read the call for 
the meeting. 

The call was read by the Secretary. 

The President. The next business in order is the reading 
of the records of the last meeting. 

It was moved and seconded that the reading of the record 
of the last meeting be omitted. This motion was carried. 

The President. The next business in order is the election 
of officers for the ensuing year. 

On motion, it was 

Voted^ That the Chair appoint a committee of three to 
nominate officers for the ensuing year. The Chair appointed 
Messrs. W. F. Goulding, Hervey Kent, and F. A. Leigh as 
such committee ; and the committee retired for consultation. 

The annual reports of the Secretary, Treasurer, and Auditor 
were then read by the Secretary, and, on motion, were accepted, 
and ordered placed on file. 

The committee on nominations returned, and reported that 
they had placed in nomination the present board of officers, 
without change. 

On motion, the report of the committee was accepted. 

It was moved and seconded that Mr. Goulding, the chairman 
of the committee, be instructed to cast one ballot for the list 
of names reported. Motion carried. 
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Mr. Goulding, in accordance with this motion, cast his vote 
for the full board of officers ; and they were declared elected. 

The Secretary, by request of the President, then read the fol- 
lowing list of applicants for membership, who had been recom- 
mended by the Board of Government for election, naming the 
members by whom they were nominated; and, by vote upon 
each applicant singly, they were admitted to membership in 
the Association : — 

J. H. Russell Easthampton, Mass. 

John Oldfield Yarmouth, N.S. 

Thomas H. Smith Jamestown, N.Y. 

Albert G. Martin Atlanta, Ga. 

Albert S. Mansfield .... Allendale, R.I. 

W. A. Barrell Lawrence, Mass. 

Ambrose J. Nichols .... New Market, N.H. 

John Waterman Warren, R.I. 

E. W. Thomas Lowell, Mass. 

The Secretary stated that Mr. P. J. Congdon of New Bed- 
ford, Mass., asked leave to withdraw from the Association ; and, 
by vote, his request was allowed. 

The Secretary read a communication from Messrs. G. & A. 
W. Harris of Providence, R.I., inviting any of the members 
of the Association to visit their establishment. 

The President stated that the Association had been invited 
by the President of the Massachusetts Institute of Technology, 
whose hospitality they had for several years enjoyed, to visit 
and inspect the various departments of the Institute ; and that 
the Board had accepted the invitation on behalf of the Asso- 
ciation, and appointed eleven A.M. as the time to proceed there- 
upon. 

The President. As the hour of eleven has not yet arrived, 
I will ask your attention to Mr. Jefferson Higgins, who has 
something to explain in connection with the Collins water- 
wheel. 

Mr. Jefferson Higgins, Dodgeville, Mass. This is an ar- 
rangement to overcome the difficulty on the gate of the Collins, 
or any other, wheel that uses the register gate. Some of the 
Collins gates are provided with an inner and an outer series of 
ballss which run in grooves on the top of the guide, and a cor- 
responding groove on the under side of the gate. These balls 
are very troublesome, getting together, and wearing out the 
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grooves, causing the gate to hoist and close hard. You will 
see, upon examination of this model, that the adjustable truck 
is arranged to run upon a steel track, formed in such a manner, 
that, when the gate is closed, the gate fits closely upon the disk 
of the wheel, making a water-tight joint, thereby saving any 
leakage. It has been in operation on an eight-foot wheel at 
Forestdale cotton-mill for eighteen months. They claim that 
they could not do without it. Where it formerly took three 
men to hoist and close the gate, one can handle the gate with 
ease. It can be handled by a lighter governor, and gives an 
evener speed, thus increasing production. 

In front of each truck is placed an arrangement to keep the 
track free from all sediment, thereby insuring the shutting of 
the gate tight. 

We are perfecting the same arrangement to be put upon bulk- 
head gates. I will leave this model here for you to examine, 
gentlemen ; and, if any one is troubled with a badly operating 
gate, I think he will find it to his advantage to examine this 
model, as it speaks for itself. 

The committee appointed at the last meeting to examine and 
report in regard to a new cotton-gin, were called upon for their 
report. 

Mr. D. J. Johnston. It is only the great interest which I 
think every cotton-manufacturer is likely to feel in any change 
in the mode of preparing cotton, that leads me to say any thing 
in relation to this new gin ; although chairman of the com- 
mittee appointed at the last meeting to examine and report in 
regard to it. 

The committee received notice that the gin was ready for their 
inspection ; and they visited the shop, but found that it was not 
in just that condition which it should have been in when pre- 
sented for examination and report. And yet the committee saw 
enough to have their interest increased in this new gin. 

It is a new departure — there is no question about that — in 
the ginning of cotton. It has in it the essentials for ginning the 
cotton, and delivering it in very much better condition than it 
is possible for the saw-gin to do. 

As to quantity, the committee was not able to judge, on 
account of the incomplete condition of the gin, which required 
some changes to be made to render it what they said would be 
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perfect. The builder niade some explanations as to vrhy the gin 
was in that imperfect condition, and suggested changes tliat 
were to be made ; but, as those changes had not been made at the 
time of the committee's visit, they thought it best not to go intoj 
any elaborate report in regard to it : but from their observatioi 
of the cotton that was ginned in their presence, and the mannel 
in wliich the gin took hold of it, they are prepared to state that 
it is a very great improvement; that the staple is not cut aa 
often and as generally as with the saw-gin ; that it gives the 
staple very much the appearance of being drawn away, avoiding 
many of the seiious defectJi which there are in the saw-gin, but 
which cannot be got rid of, because there is no other gin which 
will do the quantity, at the same time having the advantages of 
the roller-gin, which draws the lint from the seed, and delivers 
it in the nutural condition. 

The committee had procured a bale of seed-cotton from i 
plantation in Arkansas, for the purpose of experimenting ( 
this new gin ; bnt from some delay on the railroad (it had not* 
come two hundred miles in ten days) it had not reached Rhode 
Island when we arrived there. So wo had not an opportunity 
to judge of the merits of the action of the now gin upon thiafl 
cotton, or to compare the cotton treated by it with saw-ginned 
cotton, which they had from the same plantation. 

I think there is enough in it to make it of interest for th< 
manufacturers to consider whether they can have this gin t 
perfected, or the new principle in it so extended, that they c 
get its advantages sufficiently recognized to induce the planters 
to take hold of it, and gin their cotton on this gin instead of the 
saw-gin. If so, I think there will be a great advance in relation 
to our low and poor cotton, of which there is now so much 
complaint. 

Mr, Edward Atkinson. In respect to this particular sub- 
ject, I must express my gratification that so practical a man as 
Mr. Johnston indorses this machine, which the theorists of the 
Association have been following for twenty years, — ever sinc^ 
it first appeared in a. dentist's office at the South End. 



In visiting the Institute of Technology this morning, thff 
object of dividing this Association iuto three squads is, that 
there shall be no crowding in any one place. Although the 
visits will be to specific buildings at the start, it is expects 
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that each squad will go through each of the three buildings ; 
and by this arrangement a crowd will be avoided at any par- 
ticular point. 

In the basement of this building you will find the mining 
laboratory in process of reconstruction ; and you will find the 
mechanical engineering department, which I trust will be the 
germ of the future Textile Laboratory. 

Since our last meeting, the Lowell Machine-shop has pre- 
sented two roving-frames and a spinning-frame ; the Mason 
Machine Company, a mule ; the Whitin Machine Company, a 
card, for which the cloth was presented by A. White & Son 
of Leicester ; the Saco Water-power Machine-shop, a drawing- 
frame, built for me many years since, on condition that it 
should ultimately go to the Institute, so that accurate observa- 
tions might be made. In the shops you will find looms from 
the Crompton Company, from Thomas & Co., from Knowles, 
and from others. And this may be said, if we can beg or 
borrow money enough to construct a building at the end of 
the Providence Railroad lot to contain the apparatus of the 
Textile Laboratory, there will be little difficulty in filling it 
with machinery without expense to the Institute. 

I beg leave to submit two resolutions, which I will call up by 
and by, — one in reference to this subject of the Textile Labora- 
tory. A special committee upon this matter was appointed at 
the last meeting ; but some of the gentlemen upon that special 
committee could not serve, and I suppose that committee has 
lapsed with the year in which it was appointed. 

I now propose that the Textile Laboratory question be re- 
ferred to the Board of Government, for such action as they 
may deem expedient. We have had all the machinery con- 
tributed that we have asked for, and several contributions in 
money have been made. But this project will not whistle it- 
pelf. It must rest until there is a demand from the textile 
manufacturers for its establishment. 

I will also call up the following resolution : That the Board 
of Government may, at their discretion, establish a series of 
observations in respect to the varying conditions of humidity 
and electricity in cotton-mills, employing experts thereto if 
expedient. 

Vbted^ That the assessment of this year may be ten dollars 
per member, and that the Government may make such appro- 
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priation as may be prudent to carry out the purpose of the 
foregoing vote. 

I think it has become clear that no solution of the question 
of humidity and electricity can be reached until there is a 
series of experiments made in different parts of the country in 
regard to this matter. Professor Agassiz once said, in answer 
to a question as to what he had accomplished in this country, 
that he had taught four men to observe. I think there is a 
larger number of men than that in this Association competent 
to observe in this matter, accurately and intelligently ; and such 
observations may afterwards be compiled and used as the basis 
of a science of humidity and electricity. 

On motion of Mr. Atkinson, it was voted, that, when the 
meeting should adjourn, it adjourn to meet again at two o'clock. 

On motion, it was voted that the report of the committee on 
cotton-gins be accepted, and be referred back to the same com- 
mittee. 

At this point the meeting adjourned, for the purpose of 
allowing the members of the Association to visit the Institute 
of Technology. 
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Afternoon Session. 

The President. The subject for discussion is as follows: 
To what extent can drawing-frames be dispensed with to advan- 
tage ? Is it your pleasure to take up the discussion of this 
question now? 

On motion, it was voted to proceed with the discussion of 
the question. 

The President called upon Mr. Handy, who read the follow- 
ing paper : — 

DRAWING-FRAMES : TO WHAT EXTENT CAN THEY BE 
DISPENSED WITH TO ADVANTAGE? 

BY MR. E. R. HANDY, MANVILLE, R.I. 

Before we take up this question for argument, we would 
like to spend a few moments of time in considering the origin 
of the drawing-frame, why it was invented, and what were the 
advantages then obtained by its use. We say what were the 
advantages; as we believe that whatever benefit may have 
been obtained from this machine in times past is not at the 
present day realized to that extent that many suppose, in those 
mills arranged with modern machinery ; and our argument will 
show, as we believe, that this is the fact. If we go back to that 
time when the art of cotton-spinning was, as we may say, in its 
infancy, we shall find the condition of the machinery and the 
mode of handling the cotton, and preparing it for spinning, was 
very different from that at the present day. The process of 
preparing the lap for the carding-engine was then in a very 
crude state: the pickers or lappers were constructed without 
any fans or other means for drawing the cotton to cages or 
screens, but depended entirely on the beaters to perform this 
part of the work ; in consequence of which the cotton was put 
there very unevenly and irregularly : also, the machine was not 
arranged with any contrivance by which the quantity of cotton 
delivered by the feed-rolls to the beaters could be regulated, 
but depended entirely on the person operating the machine to 
do this part of the work. If we take these prominent faults into 



Lonsideration, as well as the general construction of the ma- 
chine, we will readily see that the condition of the lap, ila uni- 
formity of weight, evenness, and appearance, must have been at 
a low state, and verj' poorly prepared to be delivered to the 
carding-engine ; and now, if we will also take into account the 
construction of this machine as it was in those days, I think 
we shall also find that it was as poorly constructed, and fully as 
incapable of performing good work, as the machine preceding it. 

The eyliuders and doffers being composed of wood, and, of n 
consequence, subject to all changes and variations of the atmos- 
phere, made it almost an impossibility to set and keep the two 
surfaces, the cylinder and doffer, in positions to insure good 
work. The great inferiority of the clothing, as compared with 
that of to-day, was also another detriment to the performance of 
good work by the card. We have thus far traced the progi 
of the cotton in its first two processes, and shown that the coi 
dition of the machinery, as it was in those days, made it an iq| 
possibility to produce a uniform and even sliver as delivered by 
the cardiug-engine. The question then was, what was to he 
done with such a sliver? Our system, combining a number c 
cards into a railway trough delivering to a railway head, i 
there subject to a roller-draught, had not then been inventc 
It would not do to take the sliver, as then delivered by the c 
direct to the slubber-frame. Its condition would not allow them 
to do this. And it would have been very doubtful if they ever 
would have succeeded in getting it much farther if they h 
done so. 

To bring the sliver to a more uniform state before subject 
it to the slubber-frame, a machine was invented called a "drai? 
ing frame." Its ofBce was to take the sliver, as then delivered 
by the card, into a can, and combine two or more such slivers 
into one, and pass this through a set of rolls ; by which the 
aliver was drawn out and extended a certain amount. This 
process was repeated through one or two such machines, and 
the sliver then delivered to the slubber-frame. 

Now, what was gained by this process was, that the sliver, as 
then delivered by the drawing-frame to the slubber, was more 
even, and the fibres were laid more nearly parallel with each 
other, than when the sUver was delivered by the carding-engine. 
The repeated doublings and drawing of the drawing- frame ac- 
complished this result; and the sliver was more even, and ijj^ 
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f tetter condition to be made into yarn, than when delivered by 
1 the carding-engine. And this ia what we think the drawing- 
I frame was invented for: to take the uneven sliver as it waa 
I then delivered by the cardiug-engine, and, by repeated dou- 
bling!) and drawings, to reduce the sliver to more uniformity, 
and to lay the fibres of the cotton parallel with each other. 
Now, this the drawing-frame did to a certain extent, and these 
■were the advantages then obtained by ita use. But were there 
any disadvantages caused by its use? By this we mean, was 
the eotton-sliver injured in any way? We believe it was, and 
is to-day ; and that the cotton-sliver is injured, to a certidn ex- 
tent, between the carding-engine and the slubber-frame. 

Now, as the cotton-sliver, leaving the carding-engine, pa£seB 
through only two different machines before reaching the slubber- 
I frame, — the railway head and drawing-frame, — it is reasonable 
I to suppose that whatever injury may be done to the cotton- 
sliver, is done in one of these machines, or in both; and we 
believe, that, with the present system of drawing-frames, full as 
much injury is done to the cotton-sliver in the railway head as 
in the drawing-frame. And why? If we take, for illustration, 
' the weight of the sliver as it leaves the railway head in many 
I mills where drawing-frames are used, we will find it will be any- 
I where fiom ninety to a hundred and twenty grains per yard, 
I and the draught of the railway head fram three and a half to 
! four. Now, if the weight of the sliver leaving the railway liead 
is a hundred grains per yard, and the roller-draught four to 
( one, we will have a sliver weighing about four hundred grains 
per yard for the rolls of the railway head to draw; and if we 
take into consideration the gi-eat difficulty of drawing such a 
heavy sliver evenly, the excessive weight required on the top 
I rolls, and also the impeifectiou in the covering of the top rolls, 
we think it wUI be quite plain that a good deal of poor work 
is and must be done on the railway bead. Now, if this sliver, 
weighing a hundred grains per yard, is passed to the first draw- 
ing, and there doubled two or three into one, and also subjected 
to a roller- draught, we will find still more hanu done to the 
! cotton-sliver from the same causes as in the railway head ; viz., 
I the impossibility of drawing such a heavy sliver, the heavy 
reighting and the imperfect covering of the top rolls. But it 
may be urged that the drawing- frame, by repeated doubling 
and drawing, evens the sliver, and lays the fibres parallel with 



each other! and that whatever harm may be done by the top 
roUa 18 more than counterbalanced by the good obtained by 
these repeated doiibiinga and drawings of the cotton-shv 
the drawing-frame. Now, this would be the fact if the sHvfl) 
as it is now delivered by the carding-engine or railway hew 
were of the same condition as it was when the drawing-framei 
were first used ; but this is not the fact. The great improve- 
ments that have been made in cotton-opening machinery and 
lap-machines, by which we are enabled to produce a lap ( 
which the variation in evenness of one yard with another v 
be reduced to almost nothing throughout the entire lap. — sucS 
a lap used in the carding-engine of to-day. which I think you" 
will all admit is a great improvement over the card used forty 
or fifty years ago, — enables us to produce a sliver at the card- 
ing-engine that will be very even and regular; and the fibre 
of the cotton wilt be found to be in a more natural state, i 
the sliver full as even as when passed through two or thrt 
heads of drawing-frames. 

But it may be also aigued. on the other hand, that it is ] 
sible to produce a sliver at the carding-engine that will be i 
even and regular as it is after passing through the drswioj 
frame; that the fibres of the cotton will not be laid para 
with each other ; and that yarn made from such a preparata^ 
will be found to be rough and uneven, and not adapted to 1 
used in the manufacture of cotton cloth, where the quality! 
any object. 

In reply to this, we would say, that, while the drawing-frai 
does straighten the fibres of the cotton to a certain exteni 
this straightening of the fibres of the cotton by the drawing^ 
frame is done with a loss to the running of all succeeding 
machinery; that is, the more the cottou-sliver is passed between 
the drawing-frame rolls, the more difficult it becomes to work 
such a sliver in the succeeding machinery. Why ? Because the 
repeated drawing of the cotton-tliver in the drawing-frame does, 
to a certain amount, straighten the cotton-fibre itself. — so much 
so that we have frequently noticed, that where a cotton-sliver 
has been passed through three heads of drawing, and enters 
the slubber-frame weighing as high as eighty-five grains per 
yard, such a sliver will very often fall apart, by its own weight, 
between the can and the bite of the rolls on the slubber; also, 
we do not believe that this straightening of the cotton-sliver iii 
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the drawing-frame does by any means improve the quality of 
uloth manulactured. 

We have thus far represented to yofi why, in out judgment, 
the drawing-frame was invented, the advantages derived from 
its use, and also the injury done to the cotton-eliver by i(« use ; 
and we will now take up the original que^tiou, " To what ex- 
tent can the drawing-frame be dispensed with to advantage ? " 
If a cotton-sliver can be delivered by the carding -engine, that 
will be as even as when passed through two or three sets of 
drawing-frames, why would it not lie an advantage to take the 
sliver direct to the slubber- frame without any intermediate pro- 
cesses of railway heads and drawing-frames ? We do not believe 
this can be done to advantage, and in such a way as to obtain 
good results. If the sliver were taken direct from the earding- 
engine to the sluhber-frame, it would require a large number of 
cans, and a great deal of carrying and handling of the same ; also, 
the variation of the weight of the sliver, before and after the 
stripping of the cylinder of tlie card, would certainly make poor 
work; and, further, the impossibility of producing, to good ad- 
vantage, any doublings whatever between the carding-engine 
and the slubber-frame would make, in our judgment, the idea 
of taking the sliver direct fram the carding-engine to the 
slubber-frame entirely impracticable. 

For an illustration of the extent to which drawing-frames can 
be dispensed with, we will take, for example, the Manviile Mills, 
Manville, R.I. These mills contained, a few years ago, two 
heads of drawing-frames, 156 deliveries, 2 into 1. The mills are 
now running entirely without the use of drawing-frames, and 
%ve believe that we have certainly dispensed with their use to 
good advantage; and let us see why. First, how has this change 
been made? With the use of the drawing- frame, the railway 
head sliver weighed 112 grains per yard, doubling 2 into 1 on 
first drawing, with a roller-draught of 2^Va' ^ into 1 on second 
drawing, roHer-draught 3, and weight of sliver delivered to 
slubber-frame, 52 grains per yard. By doubling the deliveries 
of the railway heads, and by a change in the weight of the 
lap and draught of the cards and railway heads, the sliver 
weighs, as it now leaves the railway head, 58 grains per yard, 
and is taken direct to the slubber-frame without any intermedi- 
ate processes of drawing-frames. We find, by a ctreful exami- 
nation of the sliver as now delivered by the railway bead, as 
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coropsred with that of the drawing-frame, that the cotton* 
fibres of the sliver, as now delivered by the railway head, are aa 
nearly parallel with each other as those delivered from the firBt 
drawing-frame ; aud the reasoa for this ia very plain, as the 
sliver leaving the railway head, when drawing-frames were used, 
weighed 112 grains per yard, and the wller-draught was 4 to 1, 
making a aliver of about 448 grains per yard for the rolls of the 
railway heads to draw. With the present weight of (diver 53 
grains per yard, and the railway draught 3i to 1, the rolls of 
the railway head are now drawing a sliver weighing about II 
grains per yard, which is not equal to one-half the weight of tl 
sliver that was run when drawing-frames were used. In com 
qiience of this light silver in the railway head, the rolls are ei 
abled to perform their work to a much better advantage thi 
they were when a sliver weighing 448 grains per yard was used 
on the railway head. Moreover, the sliver, as it uow leavea the 
railway head, is very much evener than it was wheu it weighed 
112 grains per yard, for the reason, that, when this heavy sliver 
was run in the railway bead, the rolls were unable to draw the 
sliver evenly, and were obliged to be weighted very heavily to 
do the work required : whereas now, with the light sliver weigh- 
ing only 53 grains as it leaves the railway head, the weight on 
the top rolls has been reduced very nearly one-half; and this, 
with the light sliver now run, enables the rolls to draw the 
sliver evenly and easily. The result is, we have a sliver that 
is as even and regular almost as it is possible to be, and, with- 
out any doubt whatever in our minds, ia very much evener 
than it was when it left the second drawing. Now, with this 
even sliver, it would naturally be expected that the running of 
the succeeding machinery would be improved, and the produ&r 
tion be increased; and such we find to be the fact. The im- 
provement in the running of the speeders has been very great:. 
and the slubbers, intermediates, and fly-frames run much betl 
than they did when drawing-frames were used; as, for il 
tration, we are running the spindles on our 6 x 4i fine rov 
frames, on ten-hank roving, 1,600 revolutions per minute ; 
frames contain 184 spindles each, and one hand easily runs 
speeders. We are running the spindles on our 4i x Sf fine 
ing-frames on fifteen-bank roving, 2,000 revolutions per mini 
the frames contain 204 spindles each. In the spinning-room tli 
work also runs much better, and we are enabled to get a large! 
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production per spindle than we could when drawing-frames 
were used. In regard to strength and evenness of yarn, we 
find that yam made without the use of drawing-frames is 
stronger and evener, and tliat the variation in numbers be- 
tween one bobbin and another is not so great as when draw- 
ing-frames were used. 

And now, one word in regard to the amount of doublings in 
the mill : we believe it is an opinion held by some, that, the 
greater the amount of doublings in a cotton-mill, in sueh pro- 
portion will the evenness and strength of the yarn be increased ; 
and, as the drawing-frame is the most convenient place to get 
these doublings, it is usually done on this machine. Now, we 
believe that this idea is wrong, and for this reason : if the ootr 
ton-sliver leaves the railway head in an uneven condition, then 
passing it through any number of drawing-frames with any 
amount of doubling will not bring this sliver to an even con- 
dition, as the tendency of the drawing- frame is rather to injure 
tbe cotton-sliver than to even it. We had, when drawing-frames 
were used in the mill, 348,952 doublings. The amount of dou- 
blings without the use of drawing-frames is 124,416, or 219,536 
less doublings than when drawing-frames were used ; the amount 
of doublings leaving railway heads with drawing-frames was 
5,868 ; without drawing-frames, 7,776, or 2,408 more than when 
drawing-frames were used. Now, this fact, taken into account 
also with the light sliver run on the railway heads, enables us to 
produce the even sliver that we do at the railway head. Now, 
what have we gained by all tljis change ? We Iiave, first, been 
able to make stronger and evener yarn, have increased our pro- 
duction, and have improved in the running of the machinery. 
Second, by dispensing with the use of the drawing-frames, we 
have also done away with the help required to operate them ; 
and. as we have not increased the number of hands we had on 
the railway heads when drawing-frames were used, we save tlie 
labor of all the hands emplojed on the drawing-frames, which 
amounted to about $60 per week, or l|'3,000 per year: the sav- 
ing in the cost of top-roll covering is also quite large. We 
have, it is true, increased the number of railway-head rolls ; 
but as the weight on them has been lessened almost one-half, 
and a much lighter sliver is run between them, we find that the 
cost of keeping the railway-bead rolls in repair has not been in- 
creased over what it was when drawing-frames were used. To 



keep the top rolls in good order on the drawing-^mea ve had 
in use, cost about $374 per year; whk-h we now consider as so 
much gain, in addition to the saving in power. To drive the 
drawing-frames we had in use, required about 1 horse-power to 
each 5 deliveries, or 31 hoise-power for 156 deliveries. Wo 
have increased the lieliveries of the railway heads by adding 14 
deliveries; and, if we estimate the power to drive each delivery 
^ 1 horse-power, we will find that we use 17 horse-power less 
than we did when drawing-frames were used. If we allow $50 
as the cost of 1 horse-power per year, we have a saving of |l850 
per year in dispensing with the use of drawing-framesi making 
the total amount of saving or gain $4,224 per year: to thu 
amount, we should also add the saving in oil, waste, and f 
plies, and, in the equipment of a new mill without the use ( 
drawing-frames, the saving of first cost of machinery, and t 
space that it would occupy. 

Mr. Edward Atkinson. I do not intend to take up b 
time on this subject. Some of you are aware that I have suEi 
mitted some views occasionatly on dispensing with drawingj 
frames. 

But, to the end of determining what the effect of different 
processes may be, I procured several samples of yarns and fibre 
from the cards, and placed them in the hands of Mr. Pray, in 
order that some use might be made of them by him in explain- 
ing what he has done in examuiing the fibres of cotton in dif- 
ferent conditions. 1 sliould not have asked Mr. Pray to come 
here, and submit these samples, except with the hearty approval 
of the President. 

Mr. Pray will now show a few of these samples, which I 
never been put into the lantern. If they give the extraordinary 
appearance which they give in the slides, I tliink you will at 
least have your curiosity excited, and you will be interested. 
Mr. Pray will describe them as he goes on. They are samplei 
of goods which have been spun with or without the use < 
drawing-frames, and under varying conditions. 

At this point, the room was darkened in order to show the 
views by the aid of the stereopticon. The different appearances 
produced were explained as follows : — 

Mr. Pbat. No. 1. This in taken fioni a railway sliver, I 
cards in section, 50 grains per yard, railway draught 4.20, andf 
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ia to show the parallelism of the fibres as they actually exist 
in the sliver. In making the photograph, any one who has 
used it can understand, that by the 6bres crossing one another 
here, as in this case, the whole thing is out of focus, This is 
done in order to bring all that is possible within the range of 
the objective used. Yon notice fibres here at right angles to 
each other, and at all possible angles. All the slides numbered 
this way are running in this direction (across the screen). If 
you bear this in mind, you see them juat as they are seen in 
the microscope. 

Id this case, you perceive the structure of the fibre, the dif- 
ference in sizes, the imperfect fibre here; but the argument of 
parallelism is without foundation in fact. 

No. 2. The aliver taken from the Gamiirell card, newly 
ground, between the doffer and calender roll; taken to show 
the fibre. Nothing is necessary, except your own view of it. 
Those mountings were made by shutting the cover of the slide 
down on the slide, the mounting material between them, fas- 
tened by a strong clip, packed into the case, and not disturbed 
again until taken out and hardened at my house. 

No. 8, From the Gambrell card, after it passed the calender 
roll, showing no parallelism. If you bear in mind the sliver ia 
moving from one side of the screen to the other, you can make 
your own accounting for the peculiar position of the fibre. 

Question. Are these samples from the same card, at the 
same time? 

Mr. Pbat. This was taken from the same card as the slivet 
that immediately preceded it, at the same time. 

No. 4. Railway sliver, from section of Gambrell cards, taken 
from between the front roll and calender roll, at the same hour, 
or while that section was stopped. 

Question. How heavy werd these ? 

Mr. PftAy. This sliver was 131 grains per yard, from the 
calender roll; and this was taken from the front roll. The 
fibres were fastened down in the original sheet. In other 
words, the edge of the sliver was broken, so that I could get 
a little way into it. In this case of the railway sliver, and 
drawing slivers, you will notice there is on each of almost all 
the slivers an open space : heie is another opening, another line 
of fibres, another opening, and so on. The same thing holds 
true with the card sliver, by actual test. You may commence 
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at tbe right-hand side, and mcike the mounting of two inches^ 
aud then reach over and make a mounting of two inches fui>( 
ther ; and you will find the same thing all across the machinaj 
That figure on the screen represents -^ o£ an inch in width c 
the slide in every case. 

No. 5. Sliver from an English card ; drawing sliver from the^ 
coiler head, at tlie top. This ia simply to ascertain the poaitioiL 
of the fibre ; but in this the two pieces of glass were shut down, 
while the sliver was held in position, the machine being still. 

No. 6. Fine yarn i^pun from an English card sliver withoUH 
any drawing; same card as just shown. 

Mr. Atkinson. The angles here are not very distinckl 
The fibres are in very short curves; they are round and rounds 
and not paiallel with each other and tlie axis of the strand. 

Question. What is the number of tlie yarn? 

Mr. Pray. 40 or 42 is shown here. And if you take somA 
of 28 or 30, and I should tell you the name of the mill, there 
might be a mutiny here, from the simple fact, that, the harderJ 
the twist, the more fibres are antagonistic to the body. In tbiaf 
one here, this makes a complete reversion, and goes back. Ia J 
here, the fibres are loose. This was takea only to prove the I 
matter. 

Mr. Atkinson just called attention to the fact, that, whersJ 
there ia more drawing, there is less congeniality between thef 
flbres. It is very difficult to take 120 fibres in that distance, I 
nnd bring them out dearly : it is an utter impossibility. 

No. 7. Fifteen-hank roving; made with no drawing, on the I 
ordinary fly-frame. Wherever any considerable drawing baa J 
been found, the fibres sliow just the same position, in this per- 1 
feet confusion, if you choose to call it so. In other wordd, J 
where no drawing is used, the fibres seem to retain almost thai 
same position as in the card sUver. Wherever the drawing is I 
introduced to any extent, especially wliere the speed is verj I 
fast, these same lines show, as they did in the sliver of the cardi 
I showed you just now. You uotice there are little open places J 
here, but ihey are small compared to the other from the card. 

No. 8. A piece of goods made at Mauville, R.I., with 104 toM 
112 picks to the inch, no drawing. Here, again, is the difficulty^l 
of a good projection; but you will notice the angle which thai 
fibres form, the tengtii of the thread, and yon notice the twiatj 
exactly, aud the distribution of the fibres in each thread. 



No. 9. The sanie piece of goods, with a larger projection, iu 
order to compare with the sliver which immediately follows it 
from another mill, no drawing-framea; four speeders in the mill. 

No. 10, This represents a slightly coarser yarn, goods which 
have not so many thick appearances, made in one of the best 
mills in Massachusetts, one of the most successful ones, by one 
of the best spinners in this Association, with four processes of 
drawing -frame 8, and four speeders. That is a study in itself. 
If you will bear this one in mind, I will put the one previous to 
this back again, for comparison. Number 36 and 40 yarn. 
That piece of goods is 84-9'2 or 88-96. 

No. 9 (reproduced). This will enable you to see the contrast. 
You notice the distribution of fibres is materially different here 
from that in the other one. 

No. 10 (reproduced). This is exactly the same power: it is 
magnified the same number of times as that on the screen last. 

No. 11. That is from the American system of carding, taken 
from one of the beat mills in Lowell, and was fastened upon the 
sliver, between the front roll and calender roll of the railway 
head, and in order to get at the parallelism if any existed. 
That sliver weighed 115 grains, draught of railway head 3.66. 

Question. In which direction was the draught? 

Mr. Pbay. The draught in every case was iu this direction 
(across the screen lengthwise). The calender roll is on my side 
of the screen, and the front roll on the other side. In that case, 
there seems to he no direction to the fibre whatever, I was so 
much interested in this, that after I had the mounting made, and 
observed it, I went back to Lowell, and repeated it, bringing 
away three slides the second time; and each one was marked 
plainly on the back, the direction of the sliver; and, I am sorry 
to say, all four are alike. 

No. 12. These slides were handed me, after I was called into 
the room, by Mr. Weeks; and perhaps he can explain them better 
than I can. 

Mr. Weeks. There are two slides, one of which represents 
yarn with four drawing-frames in process, and the other with no 
drawing-frames. This one had no drawing- frames at all: the 
other had four processes — merely for the purpose of showing 
the effect of drawing-frames on the evenness and smoothness of 
the yarn. 

Mr. Pbay. That corroborates what I showed on a larger 
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scale. This is No. 25 yarn. There is no parallelifim of the fibre 
of the cotton, not even in the yarn. That is, the paralleliam is 
less found in our own system of carding than that of the Eng- 
lish. In other words, the American system of handling yarn 
giveti us more confusion of fihres iu one way, less strength and 
less elasticity. I have asked this question here several times of 
the Association. I have come to the conclusion, that, wherever , 
drawing-frames are not used, you will get the greatest amount , 
of elasticity ; and, where drawing- frames are used, you will gefc 
less elasticity, and less disposition to strength. 

The President, Before proceeding, I desiie to say that ll 
made some experiments, hastily, but accurately I think, on N0.1 
24 yarn. I have the results of them here, marked 1, 2, and 3. 1 
I will pass round the yarns, and, after you have examined them 
sufficiently, will designate them. I will say that one of these i 
is made with two drawing-frames, one is made with one draw- \ 
ing-frame, and one without any drawing-frame. 

Question. How many doublings on each frame? 

The President. Three into one. 

QoESTiON. The same number of roving in each case? 

The President. Yes; single roving on the frames. The ■ 
yarns are made from a strict low middling cotton. 

We shall be glad to hear from the other side of the question, 
if any one has any thing to say. 

A Member. It is suggested that the question be turned 1 
about iu this way : To what extent can we afford to use drawings 
frames? — instead of asking how far we can dispense with them. 

Mr. O. S. Beown. Mr. President, after seeing the iUusti-a- 
tions upon the screens, I tiiink there is no argument to be added. 
I think the question just suggested is the one to be discussed. 
As to dispensing with the drawing- frames, I have never tried it 
on any large number. 

Mr. Leigh. Some five years ago this question of dispensing ' 
with drawing-frames was raised, and I really thought at the 1 
time that there was sometliing in it. I happened to be going 
across the water, and thought, before deciding the matter in 
my own mind, I would look around, and see what they were 
doing there, in places where they were operating some of the 
largest mills. I went into several mills, containing seventy 
thousand to eighty thousand spindles in one building, spinning 
tliirty-twoa, warp, and forty -sixes, filling, for print-i'loths. 
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In tbe mills which I went through, I noticed that certain 
changes liad been made since I was there Keven years before. 
The first change I noticed was, that there were more lappers 
than I had ever seen used there before, doing less on each 
machine, putting the cotton through an opener, and then three 
single-beater lappers, the last two having eveners. The cotton 
was better prepared, and the carding much better, tban for- 
merly. When I got to the drawing-frames, I noticed the same 
system as adopted for many years, — three drawing-frames dou- 
bling six into one at each operation. These frames were going 
slower. Instead of producing one thousand pounds per deliv- 
ery per week, they were reduced to eight hundred pounds, 

I questioned the manager of the mill, and said to him, "It 
seems to me that this is entirely wrong: we have done away in 
America with all but one set of drawing." He said, "Let us 
look at these drawings." I saw the slivers coming through, six 
into one, the sliver weighing about 50 to GO grains per yard, till 
under one hoss, coming into a trumpet at front. I noticed the 
condition of this sliver. Then we went to the second drawing, 
— six into one, as before; I noticed it was much smoother: 
then to the third drawing, six into one, and that was smoother 
stiil. I remarked that in America drawing-frames were being 
dispensed with, and stronger yarn obtained. He said they had 
tried it there, but could not get that result. I then went to 
the roving-frames, and noticed they were running them slower. 
Frames with 7"x3i" bobbins, formerly run twelve hundred 
revolutions per minute, were reduced to under a thousand, 

1 expressed my surprise at this ; but he assured me they got 
nearly as much work off, and kept out single, and got the bene- 
fit in their spinning, which was running faster than I had ever 
seen it before. 

When I looked at the cost of production, and what they 
were doing, the result was very satisfactory. 

I pursued my investigation into the finer numbers, ranging 
from SOa, to 200s. in Bolton, and found the general system 
there, where they used combers, was /our set» of drawing, — 
one before the combers, and three afterwards. This was the 
general system ; but there was one mill there that had six seta 
of drawing, and two seta of roving, frames. This rail! was spin- 
ning from 60s. to 120«., and was running better than any other 
mill I saw. 



In thitilting the matter over, I came to the conclusion, that 
America, by using a railway, you are committed to a veiy 
heavy sliver to begiu with. I think it is impossible to draw 
sliver of a hundred grains per yard properly. It separates the 
rollers, — the bottom roll is driven : the top roll is not only 
not driven, but is heavily weighted besides, making it impossible 
to draw properly. I hud made up my mind, that to attempt to 
draw one sliver of a hundred grairis with a single boss was 
ridiculous; it could not be done: so, to compromise the evil, I 
put three together. Suppose my roll was six inches long, and 
my sliver one inch wide, I should only have one inch of driving- 
surface j but suppose I got three slivers under the roll, I get 
three inches of driving-surface, and I manage to get the rolls to 
draw the sHver "in a fashion," In other words, suppose my 
slivers were 100 grains per yard, I would take three, and draw 
five, I should get a 60-grain sliver delivered at first drawing. 
Then I should take six of these slivers, and draw six, bringing 
them out 60 grains again. In that way I could draw the slivers ; 
but to attempt to draw a sliver of a hundred grains, and separate 
my rolls, I should get into difficulty. I think, if you use draw- 
ing-frames properly, as by bringing the sliver at first instanoa 
from the railway head about seventy grains, you can begin to 
draw it. 

In the process descriljed in Mr. Bandy's paper, he had too 
heavy a sliver at railway head. The advantage he gains, is, 
first, by turning his drawing out. and, next, by lightening his 
railway head sliver one-half. Now, if he had done that first, 
and kept his drawing, he would have had a better result. The 
trouble is in attempting to draw too heavy a sliver through 
one roll ; which is more than you can do, with the driving- 
surface which you have, under these contiitions. 

In all the experiments I have tried here, I have arranged aa 
described, and find that the work has been better done, and the 
character of the yarn greatly improved. 

Mr. Greene. I would like to hear from Mr. Davis. 

Mr. Atkinboh. The peculiarity of the English system, I 
think, on my own observation, is in the very light weight of 
the strands, and the consequently less weiglit on the top rolls, 
and more perfect work in each process of drawing wherever 
the draught may be made. My attention was called to the sub- 
ject more particularly in a mill whicli had been spinning yarn 
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to be ased as a warp, with lustred wools, which required a 
smooth, strong, polished yarn. But when the fashion changed 
to the light, soft woollen goods, and they needed a warp for 
these goods which would take color uniformly with the soft 
wool, this gentleman was obliged to throw out all his combers, 
and put back English cards, and dispense with a considerable 
portion of his di-awing; and in that way he got a soft, strong 
warp which would take color, when dyed, above most of the 
yarns made in England. 

Now, Mr. Dempsey has named a lower kind of goods which 
come to him, which are perfectly easy to bleach and finish. He 
gays the mill is one in which no drawing-frames are used. 

I should like to call on Mr, Wattles to say a word, if ho will, 
about this English system, — he having taken charge of a mill 
going in English fashion with three processes of drawing, — and 
tell us what use he now makes of two of them. 

Mr. Wattles. Iq answer to Mr. Atkinson's question, I 
would say, that in the Ocean Mills at Newburyport, where the 
English system was adopted within the last three or four years, 
the plan is to use three seta of pickers, — one set for opening 
cotton, one sot intermediate, one set for finishing laps for cards. 
Each card has a coiler. The sliver is taken from the card to 
the drawing-frames, where tho doubling is six to one ; from the 
drawing-frames to the slubber, running single at slubber; from 
slubber to intermediate, two to one ; thence to spinning, with- 
out further doubling. This process is for yarn numbering four 
to twelve. For yarn numbering from twelve to tlnrty, three 
processes of speeders are used, — slubbor, intermediate, and fly- 
frame. 

The President. In regard to these samples at which you 
have been looking, Sample No. 1 was made with two drawings. 
No. 2 with one drawing, and No. 3 without any. 

Mr. Pray, I would like to ask one question : What is tho 
relative strength of the three different yarns? 

The President, No. 1, made with two drawings, stood a 
breaking strain of 60 pounds: No. 2, made with one drawing, 
a strain of 62.66 pounds; and No. 3. without any drawing, a 
strain of 62,66, the same as No. 2. The number of the yam is 
about 24. 

These samples were not made as high-grade yams, but were 
made of low middling stock. I tried the experiment where it 
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was convenient to try it, and without any desire to prove tha^ 
no drawing was desirable, or the contrary. 

Mr. Atkinson. In order to try an experiment on the appeaiv ] 
ance of goods, I borrowed some warp No. 30, and borrowed 
80me filling of a hosiery mill, made in English fashion. No. 20; 
and here is the fabric. The filling is No. 20, with two processes J 
of drawing, with English cards and coilers. The warp is from a 
mill where no drawing is used. My theory is, that a true cloth j 
should have a soft, spongy iiUing, coarser than the wurp. ThersJ 
it is. 

I may say, what Mr. Pray has brought before you I have' 
asked him to do, as the beginning of understanding this question. ' 
He has spent four thousand dollars for the apparatus which has 
led up to the possibility of making these experiments. I hope the 
Association will lind it in their way, in some manner, to take 
advantage of these experiments, and have objectives for the j 
lantern extended through a long series, and not at Mr. Fray's j 
sole expense. 

Mr, Pray. I will say a word of what I have been doing, of | 
what I have done myself. I was working at this matter at the 
Atlanta Exhibition, in 1881 ; and Mr. Atkinson, unfortunately 
for me, found out what I was engaged in, and by his persistence 
has ui^ed me on, and contributed very largely to my success ia 
the matter. Not many weeks ago, he asked me certain questions, 
which I answered him ; and I showed him the result of my in- 
vestigations in this way. He suggested that I should continue 
them on a more extensive scale ; which I declined, telling Mm 
that 1 was already out three or four thousand dollars, and I 
could not afford to go on with these investigations, and give 
them to the public, without getting any thing for it. Mean- 
time, in December last, he published nu article on his "Theory 
of the Cotton Fibre," which so coincided with my own ideas that 
I went to him soon atterwards ; and, after conferring with him, I 
got up this collection of mountings for my own satisfaction, 
which proved an expensive matter to me, but a very entertaining 
one. I have shown you a dozen slides of about two hundred of 
this series that I have. So far as the apparatus goes, I have the 
only one in the world ; and it cannot be bought for a hundred 
thousand dollars. But if the Association desires to get at any 
facts of this kind, paying a reasonable sum towards reimbursing 
me for the expense I have been at, I will willingly undertake to 



furnish them. The difficulties which surround this matter can 
be seen in the fact that several parties have attempted it, and 
have failed ; having taken positions which are untenable from a 
scientific stand-poiat, or point of fact. Mr. Atkinson, realizing 
the fact tliat a cotton-spinner would carry it out more success- 
fully than a scientific man, or a photographer, has urged me to go 
on. I told him, "If the Association want to go on, I am per- 
fectly willing to do it ; but I cannot give you for nothing what 
haa cost me so much." I haven't any interest in it to make 
money out of it, I am at work on a hook on the structure of 
the cottou-fibre ; and I propose to commend these investiga- 
tions to cotton-spinners, if I live long enough to complete it, 
and they are willing to take it. 

Mr. Leigh. Referring to the diagram on the blackboard, 
which shows the American system of drawing, you have three 
elivers coming together at the front ; the distance from trumpet 
is greater from the slivers at each side than the centre one, 
which causes an unequal draught on them, and makes ragged 
selvages, besides the frequent breakages at front when an end is 
pieced up at back, as they often get through the rolls before it 
makes a good piecing ; consequently the frame has to be stopped 
twice to make one piecing. This is avoided by the English 
system of putting the slivers under onehott instead o{ three : and, 
when an end breaks at back, the other slivers carry it through. 
When you get the top rolls properly driven, and the slivers not 
too thick to separate them, so that they are kept too far apart 
for the bottom roll to drive the top one, you can di-aw cotton 
properly. In the views which Mr. Pray has shown you, one is 
taken from the card, which always shows slivers confused ; and 
those taken at railway head and drawing show that they are 
badly drawn. The slivers from roving-frame (driven at a high 
speed), and also from mules, show the same confused state of 
sliver. It is well known that the centrifugal speed of spindles 
in a mule has a tendency to throw the fibres out, and make a 
soft and woolly yarn. If Mr. Pray could pursue his observations 
a little farther, and take the drawing a» it ghould be, he would 
find a different state of things : the fibres from first drawing 
would be much straighter, and tbe fibres from second drawing- 
frame pretty nearly parallel. The proper plan is, to get the 
sliver down to 60 or 70 grains from railway head, draw three or 
four ends in iii'st drawing, and six into one in the second draw- 
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ing. I have put many drawing-frames in on this plan, and 
found a great improvement in the work, also a great saving in 
waste. 

On motion, it was voted, that the Board of Government be 
authorized, in order to meet the expenses of the Association for 
the current year, to make the usual assessment, not exceeding 
ten dollars per member. 

Mr. Atkinson. I will call up my two resolutions now, sir. 

The President. Mr. Atkinson offers the following resolu- 
tions : — 

^^ Voted, That the Board of Government may, at their discretion, establish 
a series of observations in respect to the varying conditions of humidity and 
electricity in cotton-mills, employing experts thereto if expedient. 

*' Voted f That the assessment this year may be ten dollars per member, and 
that the government may make such appropriation as may be prudent to 
carry out the purposes of the foregoing vote. 

**Fb/€rf, That the proposed plan of a Textile Laboratory, in connection 
with the Institute of Technology, be referred to the Board of Gk>verument 
for such action, or such report tliereou, as they may find expedient." 

The above were passed. 

Mr. Atkinson. I should be glad if the Association would 
take some action with 'reference to the methods of investigation 
adopted by Mr. Pray, of which he has given us a few illustra- 
tions to-day, and the continuance of these experiments ; and to 
that end I make the following motion: — 

** That the Board of Government be requested to consider the experiments 
made by Mr. Pray, of which he has presented us a few examples, and see if 
it is expedient to take any action in regard to their extension by this Asso- 
ciation. 

Carried. 

Mr. Atkinson. If there are any gentlemen present who 
were not here in time this morning to go over the Institute with 
us, they will be veiy welcome to do so any other day, and to 
make such examination as they see fit. 

Mr. E. H. Smith. My experience is entirely different from 
the experience of the gentlemen who have spoken before ; and, 
for that reason, it may be interesting, if not useful. 1 have the 
English cards, no railway. I have four heads of drawing, mak- 
ing four thousand deliveries. I spin thirties and forties, some- 
times as high as fifty. I don't know how these gentlemen can 
obtiiin an even thread without the drawing. I find quite an in- 



ST 



I 



equality in my yarn as it ia, with four thousand doublings; and 
I am perfectly certain that the last delivery is much more even 
than the first. Whether I get a stronger thread, I don't know, 
with three drawings. I use good cotton ; and I think, if forties 
will test forty-five or fifty pounds, I don't lose much strength in 
the yarn. My experience seems to run contrary to that of Mr. 
Jolinson and Mr. Pray. 

Mr. Greene. I suppose it makes quite a difference whether 
you run one card, or ten, or twelve. If you run ten or twelve, 
you get quite a number of doublings. If you have only one, 
you need drawing more than if you run a larger number. 
Then it appears that many times when they dispense with draw- 
ing, they have put in another railway bead, and run a lighter 
sliver ; but if they would run the lighter sliver, and keep in the 
drawing, I should think that would be a good plan, — to run 
about eight cards, and deliver the sliver at seventy or eighty 
grains to the yard, instead of a hundred to a hundred and 
twenty. 

Mr. E. H. Smith. My present drawing weighs thirty-eight. 
I have a single boss over, and that dispenses with so many 



Mr. Atkinson. In respect to electricity and humidity in cotr 
ton-mills, there are men who are equally good manufacturers, 
and equally successful in tbeir operations, who differ on these 
points, and who cannot give a good reason why they differ. 
They cannot give satisfactory reasons for the effects of electricity 
and humidity upon their materials. Here is, therefore, another 
call for the scientific treatment of cotton-spinning, another argu- 
ment for carrying out the plan of the Textile Laboratory ; so 
that the men who are successful shall know the reason why they 
are successful, and perhaps the men who are not successful will 
find out why they are not. We don't know any thing about this 
matter. There is absolutely no certain knowledge on the part of 
any man in this room upon the real science of drawing and 
twisting cotton-fibre into strands. 

Mr. Johnston. At the last meeting, I found a good deal of 
fault with regard to electricity: but I have never known less 
trouble from the same cause than during the last winter; and 
I think the principal reason is, that the cotton was very dry 
this year, and was very damp the year before. Having been 
packed and compressed while in this condition, it did not lose 
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its dampness : and, as it is almost impoasible at the mill to give 
it the requisite drying and airing, much cotton bad to be run 
through in thitt condition ; and we were seriously troubled witL 
electricity while working it. Last wii)t«r our cotton was dq 
and we bad comparatively uo trouble with electricity. 

With regard to drawing, and the difference of opinion tbti 
exista among cotton-manufacturera, I can hardly come to the! 
same conclusion as Mr. Handy. Wa have not got the corre 
theory, to say nothing about the practical part of the busim 
appertaining to the drawing and twisting of cotton. I r 
that Mr. Handy did not go a little farther with his expe^^ 
ments. With good cotton, and an abundance of preparation, 
there is no difficulty in making good work. But take an old 
mill with ordinary cards, running at the speed at which thej 
have to run them now to get the work out, with two or tbM 
operations of drawing and one of roving — that is very differed 
from such a mill as that from which the samples came wbiob 
were shown here to-day. Take our No. 1 carding, where we 
have ordinary cards running, and duffers ten to eleven, produ- 
cing one and a half pounds to the inch, or over, which requires 
seventy-two breakers to make lap forfinisher-cards, and then run- 
ning twelve cards into railway bead, drawing about four, then 
two into the first head drawing, then four into the second, 
short time ago we stopped the second drawing for the fiUii^ 
(fine forties), and followed the work carefully into the md 
room ; and the spinning went twentj'-five per cent better than 
with the two drawings, with the four into one. That was very 
well. But, when that work was followed down into the weavinj 
shop, ail improvement stopped. What was the cause? Th^ 
were tender spots in the yarn, that would break in the wei 
We tried that long enough to be satisfied that the evil \ 
the doubling. When we went back again, and put that second 
drawing to work, the evil was over : all the breaking in weaving 
was done away with. 

In another mill, where we were not doing as much on the 
card, where we were having two operations of drawing, and 
greater care was required on account of the finer numbera (aa 
we were making sixties and eighties), we could take out the 
drawing, and take out one intermediate; and we could not see 
the difference in the spinning and weaving. 
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There were two examples of the working of cotton under 
entirely different circumstances, in which opposite results were 
arrived at, apparently from the same cause. Ail such things 
should he taken into consideration in discussing this matter. 

Now, Mr. Handy, in his experiments, made some comparison 
between the American and English modes. In the numbera 
Mr. Handy is making, he gets more doubling than will be 
attained in an English mill. Taking the numbers he makes, 
with single carding as the basis, and then making a eorapari- 
8011 in his experiments between the English and Ameiiciin way 
of working, is not a fair showing, and does not give us the 
actual facts iu relation to that matter, nor the actual deductions 
that we can be governed by. We want all these facts, to see 
what we are doing. There is a difference, wliether we carry 
oar doubling to our spinning, or whether we stop our doubling 
in the card-room : there is a different result. And, if there are 
any more experiments to be tried in ordinary mills (where we 
are running our cards faster), then take actual compaiisuDs in 
that mill, and, by actual comparisons, carry them through. 

Mr, Prat. We sometimes find a man who is running 400 
looms on 28 to 36 yarns ; another man is spinning No. 2B with 
draught of 24, and running his roller-draught at 16, 20, or, in 
one case, 26, Now, to a practical cotton-spinner, this may look 
like the boy stoning the frog ; only, in this case, we take the 
part of the frog, and somebody else is throwing stones. Now, 
it seems to me, tlmt any report, or any comparison made here 
to-day, is made without any reference to one or the other sys- 
tem, — of Englifth or American drawing. It should be distinctly 
stated that Mr. Johnson has one mill using a Whiting card, an- 
other using a Leigh card. When he carries it into his system of 
diawing, one operates in one way, and the other in another way. 
He may double two into one, or three into one, in ihat way 
reducing or increasing his doublings. Another man starts with 
six cards in section and a railway sliver of 65 or 60 grains. 
Another man, starting from the same point, doesn't state that 
fact ; and he has a sliver of 140 or 150 grains. So far as dis- 
pensing with drawing goes, I am neitlier for it nor against it. 
I have accomplished certain work here, and have shown you 
some of the results. Here is the English system, taking 35 
grains for fine work, 60 grains for coarse work, which, drawn 
down here (referring to diagram on blackboard), makes a perfect 
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sheet. The English people, a^in, use drawing ten times rs 
much aa the American people, because we start here with the 
railway sliver. If you have ever stood by a railway head, you 
have noticed a varying width with the weight of the sliver. X J 
have been almost out of patience at times, because the simple I 
fact has never been stated on this floor: here we have a weight 
of 600 or 700 grains on the back side of railway head, spreat 
over eight or nine inches. Any man that takes the shaft ( 
pulley, and turns the slightest particle from the exact parall^ 
line, knows the belt will nin up hill qxdcklj/. Just the momentfl 
there is any struggling in this mass of cotton, it will run i 
thick as it can to the centre ; and if you stop your railway heacl^ 
and take out the two front rolls of the four, you find that to bw 
the fact, and the thickest part in the middle, 

(Referring to figures on the black-board.) You are trying 
to hold down this elliptical-shaped sLiver of cottou. You are 
attending to your drawing here, in a semi-regular way, and 
tearing the edges of the piece. You take a strand from tbatj 
of 108, 112, 11.5, all the way to 180 grains, put it under tw 
rolls; you get three into one, out of two rolls. What is thel 
result? You draw two, three, or four. You have got a sliver 1 
of, say, 80 grains to the yard. You put in three of these to- . 
gether. You can draw that sliver better at 1"25 turns of the ] 
roller than you can at 360 or 370 turns, as I have seen i 
running within the last ten days. Mr. Leigh refers to teai 
ing these edges by irregular draught, represented by (hat anglq 
all the time. The three things are all the time working just 
about in that shape. I don't mean to criticise any member o^ 
this Aijsociation, but I have been two or three years trying to J 
get certain facts. I have asked questions in regard to elasticity, 
but I have not got any answer. But, in discussing the double 
draught lust year, Mr. Lockwood asked me to give him definite 
data in regard to any experiment* I tried. I said, " Certainly ."i 
Where you take a light sliver, you can draw it over and ovei 
again ; but you will never approach parallelism to any great ' 
extent. A good many of you don't think that way. Take two 
pieces of drawing-sliver, put between two pieces of glass, and 
hold up to the light, and see if you can find the parallel. You 
will find the fibres as you see them to-day, at all sortu of angles 
to each other, except parallel; the mure draught, the more 
confusion. 
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Now, when these things are mentioned, they should be men- 
tioned in a tangible shape ; so that the members of this Associa- 
tion need not ask, " What is the weight of your railway sliver ? " 
"What is the weight of your sliver?" etc. Let us get at 
these facts. I have written to thirty-four mills in New Eng- 
land for certain facts regarding this humidity question, inquir- 
ing what day or month or year they found the most trouble ; 
and, from twenty-seven mills, I got twenty-seven different an- 
swers. I undertook to tabulate them ; and the answers were so 
different, that they looked like speed-diagrams of an engine, 
— from eighty to eighty-five, from seventy to ninety. The 
answers to a single question on that inquiry showed that 
difference. 

I suggest, then, now, in the closing hour of this session, that, 
when we come together again, I am going to try to give you 
some facts on this question of dispensing with drawing. There 
is no man interested in it any more than I am, because I am 
after facts. I hope these facts will be brought out; and I 
know that many of you here will gladly second every thing 
I have said as to comparison of facts. 

Mr. Leigh. What would it cost to get photographs of draw- 
ings, three sets of frames ? 

Mr. Pray. I will photogi-aph them for you without charge, 
for your information, if you send me the slides. 

Mr. Atkinson. Mr. Johnston remarks that the cotton last 
year was very much affected by electricity, and that the cotton 
this winter is unaffected, and is dry. Last year, there was a 
very dry winter, a winter drought, with scarcely any humidity 
in the atmosphere : while this winter has more humidity in the 
atmosphere than any winter I have ever known ; and I think 
that has perhaps more to do with the working of the cotton 
than the condition of the cotton itself. 

Mr. Johnston. I beg to say, before we adjourn, that it is due 
to the past and the present that we refer to the absence of one 
who was with us at our last meeting, — one who, by his Chris- 
tian character, his uprightness in his business, and his friend- 
ship, as he met with one or another, set us so good an example 
as a manufacturer and as a man. It is fitting that we should 
pay our tribute of respect to him, now that he has gone. 

I refer to Mr. A. D. Lockwood, one of the founders of this 
Association, who signed the first call for it, who was president 
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AssociaHod, and who, by bis good judgment and advice, 
I think has done much to make it the success it has been. I 
should prefer that some oue who knew him better than I, and ^ 
some one more capable, should bear tribute to his character; 
and I think we owe it to ourselves and to his memory to take 
some proper action in the matter. I have known Mr. Lock- 
wood for a number of years, and I remember him with warmest 
affection. All who have known him, or been associated with 
hira in business or otherwise, remember him with esteem, and 
warmly cherish hia memory. Tlierefore, I move that the Board 
of Government place upon the record, proper resoIutionH, setting 
forth his peculiar traits and qualities, and recognizing the bene- 
fit that he has beeu to this Association, accompanied by an ex- 
pression of the loss we feel, as an association and as individuals, 
in him as a man and a Christian, — a man to whom we looked 
up, and a worthy example, to whom the young men might often 
be referred. 

Mr. Greene. I offer an amendment, that a copy of the reso* 
lutions be forwarded to hia family. I 

The above motion, as amended, was passed. ■ 

On motion of Mr. Weeks, it was voted that the thanks of the 
Association be presented to the Institute of Technology for its 
courtesy to the Association. 

Ai^'oumed. 
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The following resolutions were directed, by the Board of 
Government, to be placed on record, as expressive of the sen- 
timents of the Association, indicated by its vote at the annual 
meeting. 

** Resolved^ That by the death of our late president, Amos D. Lockwood, 
we are called to mourn one of the ablest and most useful projectors of the 
New-England Cotton Manufacturers' Association, whose lifelong devotion 
to the best interests of manufacturers has made his name widely and hon- 
orably known throughout the land. 

*' Resolved^ That we hold in cherished remembrance his nobility of char- 
acter; ^is earnestness of purpose; his power to organize and direct; his keen 
discrimination and excellent judgment in dividing the right from the wrong, 
the true from the false; his courteous geniality of manner; his generosity in 
aiding his fellow-men; his integrity and uprightness in all the relations of 
life; and, above all, his abiding faith in a Divine and overruling Providence. 

'' Resolved y That we heartily commend the study of his character and ex- 
ample, his habits and methods, to the young men of our day who are strug- 
gling to make life a success." 
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CALL FOE MEETING, 



New England Cotton Manufacturers' Association, 

Boston, Oct. 10, 1884. 

Dear Sir, — The stated semi-aDnual meeting of the Association will be 
held at the Massachusetts Institute of Technology, Boylston Street, Boston, 
on Wednesday, Oct. 29, 1884, at ten o'clock a.m., with an afternoon ses- 
sion beginning at two o'clock. 

Topics heretofore discussed will still be in order if called up by any mem- 
ber; and, in addition, the Board have the pleasure to announce the follow 
ing: — 

Professor Charles H. Fisher, of the Massachusetts Institute of Tech- 
nology, will present a report of the observations made and communicated to 
him from various mills, under the advice of the Board of Government, as 
^ the influence of varying conditions of moisture, and of electricity in the 
atmosphere, upon the manufacture of cotton. 

The following questions will then be discussed: — 

First, In which of these departments of cotton manufacturing has the 
least progress been made during the last twenty years; viz.. Picking, 
Carding, Roving, Spinning? 

Secondly, How should the common 36-inch top-flat card be constructed 
and operated to produce the best results; viz , As to size of doffer? Size of 
cylinder? Speed of doffer? Speed of cylinder? Weight of lap? Draft? etc. 

Several members have been specially invited by the Board to give their 
views upon the foregoing questions, and all are cordially invited to take 
part. 

By order of the Board of Government, 

AMBROSE EASTMAN, Secretary. 



PROCEEDINGS. 



Pursuant to the foregoing notice, the stated semi-annual 
meeting of the New-England Cotton Manufacturers' Associa- 
tion was held at the Massachusetts Institute of Technology, 
Oct. 29, 1884, at ten o'clock a.m., the meeting being very fully 
attended. 

The President, Mr. William C. Lovering, occupied the 
chair, and called the meeting to order. 

The Secretary read the call for the meeting, after which the 
following gentlemen were elected to membership, upon nomi- 
nation by various members, and recommendation of the Board 
of Government: — 

Messrs. Thomas C. Sheldon, Sawyer Mill, Boylston, Mass. 
Warren M. Oswell, Phenix Mills, Shirley, Mass. 
C. H. Truesdell, National Mfg. Co., Nashville, Tenn. 

The President. It is perhaps known to you that the 
Board of Government during the past season, by direction of 
the Association, has made certain observations with a view to 
determining the varying conditions of moisture and electricity 
in the atmosphere in connection with the manufacture of cot- 
ton ; and, in doing this, we have employed Professor Fisher 
of the Institute of Technology, who has devoted a large part of 
the summer to these observations. He is prepared to-day to 
give a report of his work, which, from what I know of it, will 
be of great interest to the Association. Before, however, pro- 
ceeding with this report, I want to allude to the question first 
on our list for discussion after the report. The question is as 
follows: "In which of these departments of cotton manufac- 
turing has the least progress been made during the last twenty 
years; viz.. Picking, Carding, Roving, or Spinning?" This 
Association has been in existence very nearly twenty years, in 
fact, it enters upon its twentieth year to-day ; and it was thought 
desirable by the Board of Government to review in some measure 



the improvements that have been made during the last twenty 
years. It is a known fact that a great deal of machinery which 
has been put in during the last ten years, and even five years, 
has been thrown out. I speak of this now, because it is pro- 
posed to take a different course with this debate from that usu- 
ally taken ; and it has been proposed, at the close of the debate, 
to take the sense of the meeting in a ballot upon this question. 
Heretofore the Association has avoided balloting, or taking an 
expression of the sense of the meeting, upon any subject, be- 
cause personal interests were so involved that it did not seem 
desirable ; but, upon a general and abstract question like this, 
— In which of these departments has the least progress been 
made? — it maybe helpful to us to take a ballot; So, unless 
objection is made, at the close of the debate we will proceed to 
a ballot. I state this in order that the gentlemen of the Asso- 
ciation may consider the subject thoughtfully, and may be en- 
abled to vote intelligently upon it. One reason for asking for a 
ballot is this, that at present, out of a total of perhaps a hundred 
and twenty members present, we usually hear from only fifteen, 
or twenty at the outside ; and yet, the opinion and judgment of 
those men who do not lift their voice in debate is of as much 
value as the opinion and judgment of those who do speak. 
Upon this abstract question, therefore, it seems perfectly proper 
for us to hear from these people in this way, — in the form of a 
ballot. It may be argued, perhaps, that the question is of no 
importance, and that the result of the debate will be almost 
nothing ; but I confess, for one, that I have great faith in the 
deliberate verdict of an association like this upon any question. 
It is for this reason that I state this before entering upon any 
other business, to give you an opportunity to consider the mat- 
ter ; and those of you who are willing to enter upon the discus- 
sion are cordially invited to do so. 

You will now give your attention to Professor Charles H. 
Fisher of the Massachusetts Institute of Technology, who will 
read his report as to the influence of varying conditions of 
moisture, and of electricity in the atmosphere, upon the manu- 
facture of cotton. 



REPORT UPON OBSERVATIONS TAKEN IN FOURTEEN COT- 
TON-SPINNING ROOMS, USING RING-FRAMES, IN JULY, 
AUGUST, AND SEPTEMBER, 1884, FOR THE BENEFIT OF THE 
NEW-ENGLAND COTTON MANUFACTURERS' ASSOCIATION. 



BY CHARLES II. FISHER. 



To the President and Members of the New-England Cotton Manufacturers^ 
Association, 

Gentlemen, — Early in the summer, at the request of your 
president, I commenced the study of the working of cotton in 
dog-days; and by his desire I now give you an account of the 
methods pursued, and the results obtained. It had been pro- 
posed to make a series of systematic observations in some such 
manner as those of the United-States signal service ; to have 
them transmitted to a central station, and there arranged and 
studied with a view to finding out what was the cause of the 
admitted diflSculties in the working of cotton at that season 
of the year. 

On account of the experience of some mills working on col- 
ored goods, that at a given time one colored stock might be 
working very well when another was working very poorly, and 
that at another time the conditions might be exactly reversed, 
it was decided to restrict the investigation to mills on white 
work entirely. 

It was also decided to have the observations taken in mills as 
far apart as possible in New England, to choose mills which 
manufactured different kinds of goods, and which used different 
kinds of cotton, so that as broad a view as possible might be 
obtained of the whole subject. The first step taken was to find 
out, as fully as possible, what was already known upon the 
subject ; and it is interesting to note the extreme divergence of 
views of practical and successful manufacturers upon this sub- 
ject. That it may be seen what these views are, I will briefly 
state some of the causes assigned by vaiious gentlemen for the 
bad working of their mills in dog-days. One gentleman says 
that the high temperature prevailing is what makes the trouble ; 
another, that the extreme dampness of the air is the cause of 
the mischief; another, that the presence of electricity in un- 
usual quantities, due to thunder-storms, etc., is the harmful agent 
at work. Another gentleman thinks that the absence of elec- 
tricity in the rooms, on account of its being more easily con- 



ducted away hy the uniisualty damp air, may be looted up 
as the cause of the difiiciilty. One gentleman tliinks tliere I 
a chemical change in the cotton, due to unusual atmosjilierib 1 
iufluences. Another says that there is a sort of softening of the 
cotton fibre by the combined influence of a high temperature 
and the water in the air ; in other words, some such change aa 
is undergone by various substances upon being boiled in water. 
Several gentlemen had noticed, and were positively certain, that 
the direction in which the wind was blowing had some effect j 
upon the worlc. 

As one instance, a gentleman from Fall River tells me, that^ 
dai-ing the prevalence of a north-east wind, his work runs much ' 
better than during the prevalence of one from the south-east. 

After all these reasons have been given, we are told by othei 
manufacturers that there need be no trouble whatever in work-, 
ing cotton in dog-days, and even that dog-days are the bed 
daye in the year for its successful worhing. It was, howeverjl 
admitted by some of the gentlemen who had no trouble at this 
time, that they were in the habit of saving bales of eslra stapled 
cotton, as they were found in the earlier months of the year, for 
Utie at this time. This of itself seems to show that there is an 
admission, even on the part of these gentlemen, that cotton does 
not work in dog-days as it does at other times, or that opera- 
tives do not; iu cither case, the mill does not, and the cost 
is increased, either in stock or in labor. 

These various opinions were evidently given with such good 
faith and earnestness that they merited a very careful consid- 
eration, which has, as far as possible, been given in each case. 

The preparation of a plan for the taking of observations ^vas 
the next step in tlie woik ; and several forms for observations 
were prepared, and submitted to the committee of the Board 
of Government who had the matter in charge, and, as the result 
of their aid and advice, the book as before you was prepared. 
This was a matter of more difGculty than would at first appear. 
1 was not sure of the actual condition of things, and was 
obliged to propose observations on every conceivable point 
that seemed likely to have anj' bearing whatever upon the sub- 
ject. This made a very large amount of work for the mills, 
and would have made altogether too much work in compai-ison 
and compilation. Consequently, your committee amended the 
plan according to their knowledge of what could probably be j 



done at the mills, and what was likely to be of use in the later 
study. This brought down the work of observation to an 
amount which has been possible for the various mills to per- 
form, and for me to examine, not, perhaps, as completely as I 
could desire, but suflBciently so to obtain the results given later 
in this paper. This observation book consists, as you see, of a 
number of leaves, one of which represents one day at the mill 
where the observations are made. At eight a.m., twelve M., 
and four p.m., a number of observations are taken, and recorded 
in the book in duplicate. The right-hand coupon is torn off, 
and mailed here every third day. The form has fourteen num- 
bered spaces for record at each of these three times per day, 
and opposite each of these spaces is printed the name of the 
observation to be recorded in it. 
These are as follows : — 

1. Temperature, wet bulb. 

2. Temperature, di*y bulb. 

3. Relative humidity. 

4. Barometer. 

5. Direction of wind. 

6. Velocity of wind. 

7. State of weather. 
8 Grade of cotton. 

9. Average number of yarn. 

10. Strength of yarn. 

11. Elasticity of yarn. 

12. Spinning. 

13. Trouble from electricity. 

14. Trouble from humidity. 

Besides these, the temperature of the water in the canal or 
pond is recorded once a day as observation 15. 

It will be observed, that, with the exception of 13 and 14, 
"Trouble from electricity and humidity," — observations which 
have not proved to be of much value, — there is but one obser- 
vation upon the way in which the mill is running, and that is 
upon spinning. This was, in every case, verbally restricted to 
some one rm^-spinning room in each mill. This was reported 
by the person in charge of the rooms, at the proper times, as 
the result of his careful judgment : he was to make no measure- 
ments at all ; but he probably had it constantly in mind, that 
this report was to be made, and consequently observed more 
closely than he otherwise would have done, the differences 
which occurred from time to time in the room. 



On the inside of the cover is pasted the following short coc 
of directions for observers: — 



DIRECTIONS TO OBSERVERS. 

The wet-bulb thermometer should be placed near the exjowd themiom 
ter, both being placed where they will not be exposed to the iiiBuence of ai 
body which is much warmer or colder than the ai 

They should he placed Dearly at the height of the eye of the observer. 
Keep the cistern of the wet-bulb thermometer well supplied with { 
distilled water or rain-water. The cover should be changed and the bill 
cleaned &a often as necessary to keep them clean. The bulb must be c 
pleteJy covered with muslin and the wick. Should the muslin become d 
in Yery dry weather, tlie wick should be wet directly with a few drops of 
water. If at any lime the wet-bulb thermometer is found to give a higher 
reading than the eiposed thermometer, examine the latter, wipe it, and 
make sure that it is clean and dry; then observe if the muslin cover of the 
wet bulb is clean and properly moistened on all sidex. The readings are to 
be properly recorded if they do not agree. The first obsei-vation to be made 
is that of the exposed thermometer, and thia must be made as quickly and 
accurately as possible. 

Observations 3, 4, 5, and Q are to be omitted. 
Observation 7 is to be marked as follows: — 

Thunder Storm, 1. 

Heavy Rain, 2. 

Light Rain, ^ 3. 

Well-marked Fog, 4. 

Sky two-thirds or more cJoiided, 5. 

Sky from one to two-thirds clouded, 6. 
Sky less than one-third clouded, 7. 

Obserralion 8 is to be reported as showing where the cotton wiis grown. 
Nine is self-evident. 

The remainder of the observations, 10, 11, 1! 
marked on a scale of five as follows: — 

Very poor conditions, 

Poor conditions, 

Fair ordinary conditions. 

Good conditions. 

Very good conditions, 5. 

md observations must be made as nearly as possible at the 

1 the record-book. Railroad or "Standard " time is to be 

used, or if not, the standard used should be specified. The records are to 

be made in duplicate, the right-hand set being mailed ou Wednesday and 

Saturday evenings in the envelopes provided for the purpose. The left-hand 

set is to be retained at the mill for use in case of accident to the other set, 

and for reference there. 

Where the mil! is situated on a canal or stream of water, the temperature 
of the water near its surface is to be taken at four p.m., and recorded u , 
observation 15. 
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times indicated i. 



Otsenrera will [ilease note in the column of remarks any « 
tag under their nolice wliiclt, in thoir opinion, will throw any Hgbt upon the 
working of cotton as affected b; llie atmospliere. 

It was not originally intended to take obaervationg upoD the 
variations of riunibei's, aud it was ouly at the desire of several 
of ibe mill agents where the observations were taken that this 
was done. Comparatively few of the mills reported these and 
the variations of strength and elasticity according to the scale 
in the code, but gave actual results instead. Some of the mills 
were able to report upon number, strength, and elasticity but 
once per day. As a rule, the cotton did not change during the 
season. 

In this code will be noticed directions to omit recording relo' 
ttve humidity, barometer, direction and velocity of wind. This 
direction was given ; since it was found that the instruments 
necessary to take the last three of these observations would 
cost in the vicinity of a hundred dollars for each mill, and it 
was not known that the results obtained from them would be 
of sufficient value to justify so large an expenditure. 

As the result of my study up to this time, I am convinced, 
that, for reliable results, the direction of those winds which 
afl'eut the running of the work must be taken at such a station 
that they are not affected by surrounding buildings, trees, or 
even ranges of hills, which latter may, in some cases, be at a 
considerable distance from the mill. We have heard of eet- 
tain valleys where there never existed winds of more than two 
directions, one directly up the valley, and the other in exactly 
the opposite direction. No matter in which direction the wind 
was blowing outside, the hills deSected it in such a way as to 
give it either one or the other of these directions in the valley 
itself. 

These facts were realized to a certain extent at the outset, 
and it was decided to take these data from the Uniled-States 
Signal Service stations in the section where the mill was situ- 
ated, should it later seem probable that they were of sufficient 
importance to make it desirable. Some of the mills have re- 
ported some of these data, being already in possession of the 
necessary instruments. Observation 3, relative humidity, was 
to be calculated here from 1 and 2. For this purpose I have 
used the table used by the United-States Signal fiervice, and 
printed in the report of tbe Chief Sigual Officer, 1881, aud in 



12 

the ** Instructions to observers of the Signal Service, U.S.A." 
As yet there is no exact experimental knowledge of the hu- 
midity of the air ; this depends upon the weight per cubic foot 
of saturated steam at temperatures from 32° to 100° Fahr., a 
satisfactory determination of which has thus far not been 
accomplished. 

As knowledge has increased, it has been proved, for various 
reasons, that the from time to time accepted humidity-tables 
were in error, and others have been prepared. It thus happens 
that there are several tables in print which do not agree with 
each other. I have not had time to critically examine the basis 
upon which this particular table was prepared, but have as- 
sumed that the United-States Signal Service have means of 
knowing that it is the best to be had. I have therefore used 
this table entirely, so that the work has all been done upon the 
same basis. In addition to the work done at the mills by per- 
sons connected with them, it was proposed to have an electri- 
cian visit one or more mills, and make measurements upon 
atmospheric electricity in the various rooms. Mr. A. C. White 
was selected to do this work, and his report is herewith sub- 
mitted. 

After a short examination of the work which had been done 
by various scientists upon those points which were obscure in 
this subject, he found that no exact electrical measurements 
could be made this season, since there was no instrument to be 
obtained in this country suitable for the work ; and one ordered 
from Europe would probably arrive after dog-days were gone. 

He has, however, as his report shows, made some qualitative 
experiments, to see if there was any encouragement to proceed 
further in that direction at a later time. 

For this reason it was necessary to continue the work with 
the observation book if any thing was to be learned before this 
meeting; and, consequently, I took the books to those mills 
where the conditions of the work and situation had seemed to 
the committee to make it desirable to establish an observation 
station. In nearly all cases I found the authorities willing to 
furnish the instruments needed, and to do the necessary work, 
although several expressed the opinion that it was a waste of 
means and energy to do so. The instruments selected for the 
work were the dry and wet bulb thermometers made by Green, 
of New York, for the United-States Signal Service. These 



were selected on account of the absolute necessity of having as 
good therino meters aa we could get for tliia purpose. 

It is, in fact, a very difficult thing to make and use an accu- 
rate thermometer ; but from the results of these observations it 
is evident that these instruments are sufficiently good for our 
purposes in this investigation. Had there been errors of two 
or three degrees in many of them, a not uncommon error in so- 
called _/Ine thermometers, the error introduced would have been 
enough to have destroyed the entire value of this work. 

The observations begun with those of July 18 for the first 
mill to be^'in, and with those of Aug. 25 for the last, all but 
two beginning on or before Aug. i. The work has been inter- 
rupted by shutrdowns in some uf the mills. 

The earlier reports were closely examined, in a general way, 
by both Mr. White and myself, — he to see if he could see any 
indications that trouble was caused by electrical conditions, I 
to see if it seemed likely to be due to any other cause which 
was being reported. The reports were such that but little 
could be learned from them in this way ; so I examined the most 
promising ones in a more thorough and systematic way, only to 
be disappointed, and get the impression that a large percentage 
of the observations would prove unreliable when we got enough 
of them together, so that an average might be obtained. At 
this time the thought, occun'ed to me, that it was pos8it)le that 
there was some peculiar way in which cotton absorbed, and gave 
up water with the changes of humidity of the atmosphere, 
which changes might affect the running of the work, and the 
determination of which might throw some light upon the sub- 
ject. For instance, when the air was in a certain definite con- 
dition as to humidity, we might find that a sample of cotton 
which had been freely exposed, contained six per cent of water; 
aud when the air changed its condition to a more humid one, 
we might find that it contained some other percentage. Now, 
if the attraction of the cotton for water were exactly like tliat 
of the air, there would bo the same relation between the 
humidity of the cotton and that of the air in both cases. On 
the other hand, if the attraction of the cotton for water were 
different from that of the air, we might find that the cotton 
would become either relatively very much drier or more humid 
than the air, when a change of humidity occurred in the atmos- 
phere. If such were the case, tt might be found that this action 
was the cause of the changes iu the working of the cotton. 
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In view of ibe&e possibilities, I applied to your presidant for 
permission to employ a chemist to make some determinations 
of the amounts bo absorbed and given up. Receiving permis- 
sion to do this, I employed Mr. Gill, who is Professor Nicliols' 
assistant, to do the work. Mr. Gill's report ia given at the end 
of this paper. This may prove to be a subject worthy of fur- 
ther investigation. It was an entirely new Kubject, aud, at J 
about the time when sufficient had been learned to indicate the I 
proper method of working, as much money had been expended'! 
upon it as I had applied for; and it was dropped for the tinie-T 
The proper way of making these determinations seems to be tofl 
use a small room, as large, perhaps, as fifteen feet square and ' 
ten feet high, within which the work is to be done, and in which 
the temperature and humidity of the air may be easily con- 
trolled. In this room small samples of cotton are to be freely i 
exposed in watch-glasses, and weiglied from time to time on a| 
chemical balance. The temperature and humidity are changed] 
as occasion requires. In our case we were obliged to dependl 
upon the natural variations of the atmospliere itself, and wa J 
were unfortunate in doing the work at a time when these did J 
not occur with sufficient frequency to get observations coveringl 
the conditions which have been met in the mills this last suio- 1 
mer. It will, however, be noted in the report, that we did get! 
very decided indications that large variations, due to changeifl 
in the atmosphere, do occur in the amount of water carried byj 
a given sample of cotton. 

As a part of this work, two samples of River-Bottom cottoal 
were freely exposed to the air for several days, being weighed J 
from time to time. The weight varied .62 and .6tt per cent | 
respectively. As this cotton gave up 8.15 per cent of water 
when thoroughly dried, the variations in its liuraidity seemed 
to amount to 7.6 and 8.1 per cent of the actual amount con- 
tained at the beginning of the work. At this time the cotton ■ 
had been freely exposed to the air, in the shape of sliver from I 
the railway head, for several days ; so that it was in the state in ' 
which it would be likely to be found in the mill under lik« 
atmospheric conditions. Two samples of a mixture of New 
Orleans, iWemphis, Little Rock, and Texas cotton, which were ■ 
treated in a similar manner, gave a variation in weight of ,9CfJ 
and .98 per cent. As this mixture gave up 7.85 per cent < 
moisture when thoroughly dried, the vaj'iations in its humiditjl 
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seemed to amount to 12,2 and 12.5 per cent of its actual amouot 
at the beginning of the work. 

The variation in weight of the water-vapor contained in a 
thousand cubic feet of the air while this variation was taking 
place in the weight of water carried hy the cotton, amounted 
to fourteen per cent of thiit present at the beginning. This 
shows that with some cotton the humidity varied nearly as that 
of the air, while with other cotton the humidity varied only half 
as luuuh as that of the air. The study of these measurements 
will throw some light upon the apparent variations in niimbera 
in the mills. The gentleman who furnished this River-Bottom 
cotton infonned me early in the summer that it worked as well 
in dog-days as at any time: his reports show the same thing. 
This smaller variation, in its actual humidity, may partially 
account for this fact. 

By the time this work had been accomplished, a much larger 
number of reports had arrived, and I again returned to their 
study. 

I used the graphical method, as being the one which most 
cleariy shows to the eye the actual condition of affaire. I first 
plotted 12, the way in which the mill was running, for each 
mill, and will state that at this time, and until the completiou 
of my study, the records and diagrams of each mill were kept 
by themselves. The reason for this was, that I did not get 
results from the various mills which, for a given moment of 
time, agreed well with each other. This is not surprising when 
we recollect the circumstances of the case. 

Nearly every mill was using a different kind of cotton, was 
spinning a different number, was under different climatic con- 
ditions, and last, but not least by any means, had a different 
man for an observer, upon whose "unverified judgment the one 
important fact from the mill was being reported. Instances of 
differences of the atmosphere were very common, and upon the 
completion of the diagrams, it was noticed that some mills only 
experienced certain changes — which were general — several 
. hours after they were reported from other mills. By taking the 
mills separately, these several conditions were separated ; and 
we might reasonably hope to discover the causes of the varia- 
tions in the work, if they depended upon any of the facts re- 
ported, and if the observer noted the variations at the same 
rate, or upon the same scale, from day to day. This is a diffi- 



cult tiling to do, especially when a shut-down of from two to 
ten days intervenes between two observations, as was often the 
case. 

The earliest reports seemed to show that the spinning rao 
worse as the tempeiatiire rose, and that, for a given tempera- 
ture, the mill would be running at a certain definite rate; but 
it was but a short time before reports came in which showed 
either that this was not the case, or that we could not depend 
upon the accuracy of the reports. The " state of the weather," 
(is reported, showed from the first that this was not the cause 
of the variation in the running of the work. Tlie relative 
humidity was then examined critically, and it was evident that 
this was not the hidden cause of the trouble. I may say here, 
that one gentleman who has transmitted a very carefully ob- 
served series of readings, informed me at the outset that he 
had some months previously made a careful series of observa- 
tions, and that temperature and relative humidity had apparently 
nothing to do with the running of the work. Upon examinias. 
the effect of the variations in the direction of the wind, no clan 
to the law governing the working of the cotton was found. 

This was a rather discouraging state of affairs, and every 
hypothesis that had been advauced was considered again, to see 
if any light could be thrown upon the actual state of affairs. - 
Upon looking over for a second time a series of calculatioDft^ 
which I had made upon relative humidity, I thought that ] 
noticed an apparent relation between the running of the spin- ' 
ning in one of the mills, selected because of its reports showing 
spinning runuing 1 and 5, as well as all intermediate rates, 
and a certain factor in these calculations. This factor was the 
dtw-point at the times of the various observations, and is found 
as an intermediate step in finding the relative humidity when 
the Signal-service method of determining the latter is fol- 
lowed. 

Tiiis point appeared to be an important one, and it led to a 
careful study of the known facts relating to humidity. 

As this subject of humidity seems not to be understood vety 
fully by most uf the manufacturers with whom I have con- 
veiwd, a brief statement of the actual facts may perhaps prove 
of interest, and lead to a better uudei'standing of the latter 
part of this paper. 

At any dtfinlte temperature, the atmosphere can absorb i 



m^ 



17 

definite amount of water, which amount is different for differ- 
ent temperatures. This water exists in the form of an invisi- 
ble vapor, and the greatest weight that can be absorbed in this 
state by a thousand cubic feet of the atmosphere, is tlie weight 
of a thousand cubic feet of saturated steam of the same tem- 
perature. When this weight is absorbed, the air is said to be 
saturated. Should a greater quantity of water be present in 
the atmosphere, this excess must exist in the state of liquid 
water, and not as a vapor. 

For a number of reasons connected with the relations of heat 
with the air, the vapor, the liquid water, and the solid objects 
in contact with them, it is but seldom that the outer atmos- 
phere is to be found completely saturated in any considerable 
volume. 

The water-vapor present is almost always less than the great- 
est possible amount, as stated above If water be present, and 
it is warm enough^ it will evaporate, and tend to bring the air into 
the saturated state. If we know how much water is contained 
in a thousand cubic feet of atmosphere at any given point and 
moment, we might, from a table of the weights of saturated 
steam, find how much water is necessary to completely saturate 
it at the temperature at which it is found. This actual amount, 
being usually smaller than the possible amount, can then be 
expressed as a percentage of the latter. This percentage is 
the relative humidity of the atmosphere under the given con- 
ditions. 

As previously stated, the weight of a cubic foot of saturated 
steam at low temperature is not exactly known. Enough has, 
however, been learned from mathematical investigations, to 
permit the preparation of tables which cannot be very far from 
correct. I have on the board, one of these tables of the weight 
of saturated steam, and the graphical representation of the 
same. This table shows the weight in pounds of a thousand 
cubic feet of steam at temperatures from 32° Fahr. to 92° Fahr. 



WEIGHT IN LBS. OF 1,000 CUBIC FEET SATURATED STEAM 
AT TEMPERATUKES 32" FAIIR. TO QS" FAHR. 
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Temp, Fahr. — 32 

From this table we can readily find the amount of water- 
vapor which will just sa'turate a thousand cubic feet of the 
atmosphere at any teniiietature. 

The method of finding the actual amount present, and from 
this the relative humidity, can only be understood when" it is 
known what is usually meant hy the dew-point. 

I have here two glasses, one containing ice-water, an^ one 
containing water at about the temperature of the air : you will 
notice that the cooler of these glasses is covered on the :Out- 
Bide with water, while the other is not. Now, by taking about 
forty such glasses, anci having them filled with water of diCTer- 
ent temperatures, and having them arranged on this table in 
such a way, that, on this end of the table, there would be this 
glass containing water at 32° Fahr., while at the other end we 
fihould have this one at 75° Fahr., and so that the water in each 
glass should be just one degree warmer than that of its left- 
hand neighbor, we should find that every glass up to a certain 
point in the series would be wet on the outside, while all the 
others would be dry. 
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The temperature at which the glasses begin to become wet is 
called the dew-point. 'This is simply the temperature at which 
a definite volume of the existing atmosphere would become sat- 
urated if it were taken and cooled by itself. It is evident, that, 
knowing the dew-point, we can take from the table the weight 
of the water-vapor in a thousand cubic feet of air as it is ; that 
is, the weight of a thousand cubic feet of saturated steam of 
the temperature of the dew-point. We can then take the 
larger amount which would exist in the air if the dew-point 
were at the air temperature, and from these two quantities 
obtain the relative humidity as previously indicated. 

It may be of interest here to note that the relative humidity 
gives us no indication whatever of the actual condition of the 
air as to humidity; and the only thing we can say with cer- 
tainty about it is, that, as the relative humidity at a given air 
temperature falls or rises, the air has a greater or less tendency 
to absorb moisture. It is quite certain that the drying of cloth, 
when maintained at 70° Fahr. in an atmosphere of 50 relative 
humidity, takes place slower than it does when maintained at 
100° Fahr. in an atmosphere of 70 relative humidity. It is hard 
to see why the prevalent idea, that relative humidity should be 
an important element afiFectiiig the running of mills, has gained 
such ground, when the fact is, that 50 relative humidity means 
that there are .5 pound water in a thousand cubic feet of atmos- 
phere at 66° Fahr., one pound at 88° Fahr., and two pounds at 
112° Fahr., — all temperatures within the range of our reports. 
It is only when the temperature is fixed at one point that it 
gives any valuable information. It is possible that at mills 
where the rooms are kept at an almost perfectly uniform tem- 
perature, differences in relative humidity have been observed, 
and some connection between these and the way the work was 
running. In this case the relative humidities would be propor- 
tional to the weight of water- vapor present ; and effects might 
be attributed to the former which were really due to the latter, 
thus misleading those who were informed of the observations. 

Returning to the consideration of the reports from the mills, 
I found, upon plotting the dew-points to date of Mill No. 7, 
that the dew-point frequently rose as the spinning went worse. 

Thinking that this must mean that the spinning run worse 
as the actual amount of water in the air increased, I plotted 
the actual amount of water present in a thousand cubic feet of 
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air in such a way as to show whether this were the case or not. 
The result was very striking, and is shown on the board. 

This curve, S, represents the way the spinning was running 
during the whole period of the observations. This second 
curve, V, represents the amount of water present in a thousand 
cubic feet of atmosphere during the same period. The third 
curve, D, is the curve of dew-points. 

The fine vertical lines represent the times of the observations. 
An investigation of the observations recorded in this second 
curve, by another method, shows the results given in the fol- 
lowing table. 

MILL No. 7. 



Weight of Water iu 1,000 ca. ft Atmoepbere, lbs. 


Bate at wblch Spinning Is Banning. 


.93 or less 


5. 


.93-1.04 


4. 


1.04-1.15 


3. 


1.15-1.25 

• 


2. 


1.25 and above. 


1. 



This may also be expressed in a table where the dew-points 
take the place of the corresponding weights of water-vapor: 



such a table is given below. 



MILL No. 7. 



Dcw-Points. 


Spinning. 


64 or less 


5. 


64-67 


4. 


67-70 


3. 


70-73 


2. 


73 or above. 


1. 



It is to be noted that the above tables give the most probable 
values of these varying relations, as shown by the actual reports 
from this mill. If observations were made covering a series of 
years, these figures might be changed slightly. As an actual 
fact, one hundred and five observations were made in this mill ; 
and only four of these give an error of three, when calculated 
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by the above rule ; and we have evidence that some of these 
were either mistakes of the observer, or due to the fact that the 
instruments recorded a change before the work felt it ; since, at 
the corresponding times in other mills, the effect of certain 
sudden changes was seen in the work, and reported, while here 
it was not. Besides these, three observations give an error of 
two when calculated in this way ; while all the rest, ninety-eight 
in number, give an error of one or nothing, much the larger 
number giving no error. A little consideration will show that 
an error of one might be expected in any single report. Let us 
suppose one man to be present in a spinning-room, and to be in 
possession of absolute knowledge which would enable him to 
correctly report the way the spinning was running upon a scale 
of one hundred. Now, if the way the spinning was running 
should be expressed by this man by any number from seventy- 
seven to eighty-three, it is evident that an ordinary man could 
not tell whether to report \tfour ot five^ especially if this exact 
way of running had not before occurred for several days, as 
was, in fact, frequently the case. It is also evident, that, if the 
mill were actually rurning in such a way that it ought to be 
expressed by seventy-nine, a change in conditions might occur 
which would lower this figure to sixty-one, and the observer 
might notice this. He would probably mark the spinning 
either five in the first case and four in the second, or four in 
the first case and three in the second. 

In fact, they should both be marked four ; although a very 
much less change in the running of the mill would cause a dif- 
ference of one in the report, if it came at a different point of 
the scale. So far as we can judge from these reports, we can 
say with a great deal of confidence that there is this probable 
error of one in the report of the spinning at any given time, 
and this does not at all imply any lack of accuracy in the ob- 
server. 

We can also say with confidence, that, in the reports of many 
of the mills, there is not a greater probable error than one, and 
that this is a much more reliable method of taking observations 
upon such a complex thing as the running of a whole large 
spinning-room, than would at first sight appear to be possible. 

I have plotted the dew-points, in connection with the way 
the spinning was running, for all the mills. 

Observing that Mill No. 3 was never reporting the spinning 
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as one, and very seldom as two, I examined their reports in the 

same manner as those of No. 7, and obtained the similar table 

given below. 

MILL No. 3. 



Dew-Polnt. 


« spinning. 


65 and below 

65-70 

70-74 


5. 
4. 
3. 



We have here one hundred and eighteen observations, and 
only two of these make an error of more than one when calcu- 
lated by the above rule ! It will be noticed that this rule is 
slightly different from that obtained from Mill No. 7. 

Following the same method, I have examined the reports of 
all the mills which have sent them, fourteen in number, and 
found, in the case of every mill but two, a table similar to the 
above. In no case did any of these twelve remaining mills 
give as many as twenty-five per cent of their observations dis- 
agreeing with the table, allowing a probable error of one in the 
observations as previously explained. 

Taking the average of all the mills but one, and giving the 
results of each mill equal weight, I arrive at the following table 
of how the average cotton-mill will run. 



Dew-Polnt 


Spinning. 


lielow 68 


5. 


68.0-71 5 


4. 


715-74.5 


3. 


74.5-77.5 


2. 


Above 77.5 


1. 



From an examination of the various tables separately, it is 
seen that many of them do not agree very well with this aver- 
age table ; and any mill had probably better rather depend upon 
its own table than upon this average one. It seems likely 
to be the fact, that the various kinds of cotton act differently 
when exposed to identical variations of temperature and hu- 
midity. 



23 



These tables from the various mills are here furnished for the 
information of the members of this Association. They will not 
be entirely reliable, being subject to all the imperfections due 
to this method of investigation. 



No. or 

JilLL. 



Dew-rolnto. 



Wfty Spinning 
Reported. 



Rkmarks. 



1. 



Below 69.5 

69.5-76 

76.0-82 



5 
4 
3 



Observations agree well with this rule. 



Below 68.5 
68.5-71.0 
71.0-73.5 
73.5-76.5 



5 
4 
3 
2 



Observations agree fairly well with this 
rule. 



Below 65 

65-70 

70-74 



5 
4 
3 



Observations agree almost absolutely 
with this rule. 



4. 



Below 70.5 
70.5-73 5 
73.5-76.5 
76.5-79.5 



5 
4 
3 
2 



Observations agree very well with this 
rule. 



4a. 



Below 73 5 
73.5-76.0 
76.0-785 
78 5-80.5 



5 
4 
3 
2 



Observations do not agree well with this 
rule. Plotted curve agrees with deduced 
theory till Sept. 4, when it seems to be at 
random. 
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No. OF 

Hill. 


Dew-points. 


Way Spinning 
was Reported. 


Bbmxbxs. 


5. 


Below 71 
Above 71 


5 

4 


Curve doubtful, but gives a general 
agreement with deduced theory. 


6. 


Below 66 
66-74 


4 
3 


Observations agree very well with this 
rule. Curve agrees very well. 


7. 


Below 64 
64-67 
67-70 
70-73 
Above 73 


5 
4 
3 
2 

1 


Observations agree very well with this 
rule. Curve agrees excellently with de- 
duced theory. 


8. 






Curve agrees with deduced theory in a 
general way. Increase of weight of vapor 
in atmosphere causes worse spinning in 
about half the cases, with the other half 
the reverse is the case. No role can be 
deduced about the dew-point. 



No. OF 
Mill. 


Dew-Polnts. 


Way Spinning 
was Reiwrted. 


RSMABKS. 


9. 


Below 72 
72-76 
Above 76 


3 
2 
1 


Observations agree well with this rule. 
Curve agrees well with deduced theory. 


10. 


Below 69 
69-73 
73-77 
77-81 


5 
4 
3 
2 


Observations agree well with this rule. 
Curve agrees well with deduced theory. 


11. 




All but one 
observa- 
tion, 5 


River-Bottom Cotton. Atomizers were 
used at one time for a few hours when 
the dew-point was above 75. They were 
stopped before the weather changed. 


12. 


Below 69 5 

69.5-72.5 

72.5-75.5 


5 
4 
3 


Observations ag^e well with this rule. 
Curve agrees well with deduced theory. 


15. 


Below 68 
Above 68 


4 
2 


Curve agrees well with deduced theory. 
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There %$ no qucBtion whatever that a great majority of these 
observations show that the running of the spinning depends upon 
the weight of water present in a definite volume of the atmosphere^ 
and that^ after a definite quantity is reached^ increasing that quan- 
tity will make the spinning run worse until it runs as badly as it 
ever does in dog-days. 

Upon learning that this was the case, I obtained a number of 
data from the observing mills, which will have a bearing upon 
the question of overcoming the diflBculty by artificial means. 
These data, with some others, are given in the followiug 
table : — 
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I think a little coDsideration will now make it olenr why b 

north-eafit wind in Fall River will be likely to make the spin- 
ning run better than one from tbe soutb-etist. Physical geogra- 
phers tell US that there is a peculiar condition of the sea, as to 
temperature, north and south of Cape Cod. The water north 
of the cape ia much colder than the water south of it. Tliia is , 
so well marked, that many forms of marine life, which aeem t 
depend for their existence upon the temperature of the sea, i 
never found north of the cape, while they abonnd in the se*'" 
south of it. Others, preferring the colder water, are found 
north of the cape, but never south of it. The north-east winds 
of Fall River are those which have blown over this cold water 
at the north of the cape, and, consequently, have become cooled 
and robbed of much of their moisture; in a similar way, high 
ranges of mountains rob the air of much of its moisture as ibj 
passes over their cold summits. On the other hand, the 
east winds at Fall River are those which have come over thf 
warmer sea, and are warmed and heavily laden with moisture; 
a few degrees difference in temperature making a great differ- 
ence in the capacity of the air to absorb moisture. It would 
thus seem to he a fact, that the situation of the mill as to It^ 
geographical surroundings may become an important factor u 
its successful working. 

I have made a sliort and approximate calculation upon the 
necessary means to be taken for removing tbe surplus moisture 
in a room of the size o£ that where the reports were made, in 
Mill No, 7. There are 322,000 cubic feet in this room, and 
there are 57 operatives employed in it. For health, these neet 
to have tbe air in the room completely changed in ten houn 
This allows very nearly ten cubic feet of air per minute ftn 
each operative. In this mill, between July 21 and Aug. 30, S 
working days, it appears that the dew-point averaged nearly 78. <! 
This means that there were 1.23 pounds of water-vapor in 1,000 
cubic feet of atmosphere. If the dew-point be depressed to 64, 
the point apparently necessary for the best results in spinning, 
we should then have present .94 pound water-vapor in 1,000 
cubic feet of atmosphere. The difference, .29 pound, is what 
must be removed for every 1.000 cubic feet of the room. If 
the dew-point of the air is found at 72 in the morning, and re- 
mains at 72 all day, we should need to remove twice this 
amount daily, or .58 pound. This amounts to about 42 pounds 
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daily for a room of this size and number of operatives. The 
removal can probably be most cheaply accomplished by means 
of ice or very cold water. 

It will take about five pounds of ice to condense one pound 
of this vapor. We therefore should need 210 pounds of ice 
per day in this room for condensing this amount. Practically 
we should probably use a considerably larger amount ; but there 
seems little doubt, that, with proper means of using it, 300 
pounds of ice per day, or say a ton per week, would have kept 
this room in the requisite condition of humidity tliia season, if 
there were no other conditions to be considered than the size of 
the room and the number of operatives. Unfortunately there 
is another factor to be considered, the magnitude of which is so 
very great that this humidity question may almost be neglected 
in comparison with it. This is the amount of heat generated 
by the friction of the machinery. We use in this room 220 
horse-power, and this power re-uppears in the room as heat. 
The amount of this heat generated in ten hours is equal to 
what we should be able to absorb by about 28,000 pounds of 
ice, melted and raised to the air temperature. This, then, would 
amount to 84 tons per week expended in keeping the room at 
the temperature of the outer air. Under the present conditions 
of working, this immense amount of heat generated in a spin- 
ning-room is washed away by the large quantities of air ad- 
mitted to the room, aided by the heat transfer through walls and 
closed windows, caused by the fact that the temperature within 
the room is usually higher than that of the outer air. Besides 
these two factors, the action of the sun upon any building 
would increase the amount of ice necessary. The pTObability 
is, that at least 100 tons of ice per week would be necessary to 
keep this room at the desired humidity and at the temperature 
of the outer air. There are 24,128 spindles in this room. 

The atmosphere of the spinning-room might be kept suffi- 
ciently dry, and in a fair working condition, by washing away 
this large amount of heat by air, drying the latter by the use of 
ice before admitting it into the room. An approximate calcula- 
tion shows that the consumption of ice by this method would, 
in this room, amount to 18,5 tons per day, allowing the tem- 
perature vrithin the room to rise 15 degrees above that of the 
outer air. 

As a matter of interest I may quote the statement, from a 
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recent article in the " Ainepican Maohiuiet," that, with a oertaij 
ammonia ice-machine there described, an equivalent cooUngj 
power to a ton of ice can be obtained at an expense of froifl 
15 to 30 cents, according to the price of coal. I have seen thid 
machine in operation ; and, while it cannot he recommended lOt 
cotton mills on account of the use of ammonia, it does verya 
effectually cool rooms which compare well in size with the rooEftf 
we have been considering, and to a very low temperature, s 
that there is no question its to the possibility of cooling a roono 
sufficiently, and making it sufficiently dry. There is the que»i 
tion of whether or not it will pay to do so. Other ice-machinei| 
than this particular one are available. 

The following table, obtained from Sei^eant Cole of thflfl 
United-States Signal Service, shows the average monthly tena 
peratures, dew-points, and relative humidities at the 
Station for the months of July, August, and September, for tht 
yeaia 1881, 1882, 1883, and 1884. 





lOLT. 


A.,™x. 


«.„.»». 




Temp. 


D«w-Pt. 


fW. Il>, 


l>™p. 


D.-ru 


llol. w,. 


Tflop. 


Mw-PL 


lul.H'y. 


1881 


88.5 


6S.8 


73 1 


60.5 


60.0 


74.0 


65.7 


58.3 


78.8 


1883 


71.7 


57.7 


65.1 


88.7 


56.7 


66.0 


63.7 


55.0 


78.0 


18S3 


71.3 


BOT 


71. 7 


97.8 


55.1 


86.8 


59.3 


4S9 


78.8 ■ 


1684 


08.0 


596 


78.4 


68.3 


S2.8 


84.5 


65.8 


65.4 


71.2 



This table will permit a comparison between the weather of ] 
this year and that of previous years, and also allow a judgment. 1 
to be formed as to whethei' this has been a favorable season for T 
tills investigation. My own impression is, that it has been, oa ' 
account of the numerous changes in the atmospheric conditions, : 
A very favorable season for the work, us it has been possible to | 
get an unusually large number of iudepeudeut observations at i 
times well separated from each other. 

In conclusion, I must thauk the Board of Government for 1 
their valuable advice and assistance in carrying on this investi- ' 
gation ; also those gentlemen who have been to the expense 
and trouble of transmitting these reports. I am also exceed- 
ingly grateful to the observers who have been generally so care- 
ful in making out their reports, and to whose careful judgment 
we really owe every thing of value which may be in this paper. •, 



DETERMINATION OF THE AMOUNT OF MOISTURE IN 
COTION, AND OF THE AMOUNT RE-AIJSOUBED. 

BY AraUBTD8 B. GtlX, S.l). 

The object of this investigation was the determination of the 
amounts of moisture absorbed by dry cotton, under varying 
conditions of temperature and humidity. 

It was at first proposed to test two specimens of cotton (Sea 
Island and mixed upland), at temperatures between 60° and 
100° Fahr,, and relative humidities from thirty to ninety; but 
this would necessitate an expenditure for apparatus, etc., which 
would hardly be judicious, unless some preliminary work, like 
this described in the present paper, had been done. 

The work was conducted in the following manner: about 
four grams of cotton (" drawing ") were accurately weighed out 
in a wide-mouthed, glass-stoppered bottle. This was arranged 
so as to allow a current of dry air, dried by passing over 
pieces of pumice soaked in sulphuric acid, to be drawn through 
it at the rate of one to two bubbles per second. The bottle 
was immersed in boiling water, and kept there for half an hour j 
it was then allowed to cool, requiring about half an hour, and 
accurately weighed: this process was repeated until weighta 
agreeing within two milligrams were obtained. 

The current of air was produced by a Richards aspirator, and 
the vacuum in the bottle amounted to an inch of mercury. 

This cotton was then divided into two samples, spread out 
in watch-glasses, covered with accurately fitting covers, and 
weighed; it was then uncovered, and exposed to the air; after 
exposure, it was at first weighed every twenty minutes, and 
later every hour. 

The cotton was always weighed between accurately fitting 
watch-glaiises. so that, during the process of weighing, it could 
neither absorb nor lose moisture. The watch-glasses them- 
selves, under dififerent temperatures and humidities, would con- 
dense variable amounts of moisture upon their surfaces, and 
consequently change in weight. To eliminate this error, a set 
of empty watch-glasses was subjected to the same conditions 
as the others; and it was found that the change in weight was 
so small as not to impair the accuracy of the results. 

For exposure, instead of using watch-glasses, it was proposed 
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to draw a current of moist air through the cotton placed in 
bottles. This method is more expeditious; but for tempera- 
tures and humidities other than those of the room, it has the 
objection that these cannot be easily measured. Another objec- 
tion is, that it does not conform so nearly to the conditions in 
the mills. 

For sample No. 1, one-half was exposed in watch-glasses, the 
remainder in a bottle. With this sample the work was not 
carried on with the accuracy of that of those following, as an 
approximate idea was desired of the length of time required 
for the work, and a test of the relative values of the watch-glass 
and bottle methods of exposure. 

The figures will be found in reports of samples I.-V. The 
percentages, at the bottom of reports I., II., and IV., are both 
calculated with dry cotton as a basis, that they may be directly 
comparable. All other percentages, unless stated' to the con-, 
trary, are calculated with cotton as it was received as a basis. 

Of course, from so limited a number of determinations, no 
conclusion of absolute accuracy can be drawn. The cotton 
tested contained about eight per cent of moisture ; the amount 
again absorbed was about six per cent, and three-fourths of this 
amount was absorbed in an exposure of half an hour. 



SAMPLE No. 1. — Upland Cotton. 

Aug. 5, 1884. 

Cotton + bottle = 272.0950 
bottle = 268.1287 
Cotton taken = 3.9663 grams. 

Weight. Loss. t/. t. h. 

Cotton + bottle = 272.095 

*' ** 271.795 0.300 72° 76°F. 82% 

** ** 271.777 0.018 

" ** 271.7665 0.0105 

0.3285 total loss. 

3285 
Percentage of water = » ggg^ = 8.28%, or, if dry cotton 

., , . 0.3285 ^ ^.^ 

be regarded as the basis = 3 gaa^ _ n 3285 ~ »'V»%« 



33 



BXPOStJBE OF SAMPLB No. 1. 



Cotton + watch-glass » 55.148 


Cotton + bottle = 176.0825 






watch-glass » 53.290 




bottle = 174.2690 






Ck>ttoQUken= 1.858 


Cotton token = l.a;2a5 






Time. 


Weight 


Gain or 


Time, 


Weight 


Gain or 


Temperatures. 


h. 


P.X. 


(grams). 


Loss. 


P.M. 


(grams). 


Loss. 


Ilnraldlty. 


2.06 


55.148 


M 


2.12 


176.0825 


.. 


t t. 
720 76° F. 


82% 


2.25 


55.231 


0.083 


2.33 


176.0890 


0.0065 


(( i( 




2.50 


55.2535 


0.0225 


3.00 


176.1275 


0.0385 


i( (( 




8.10 


55.2618 


0.0123 


3.19 


176.1425 


0.0150 


(( ii 




8.55 


55.2710 


0.0092 


3.35 


176.1450 


0.0025 


72.5 76.5 




4.15 


55.2725 


0.0015 


3.58 


176.1550 


O.OICO 


73 77 




4.35 


55.2725 


0.0000 


4.20 


176.1730 


0.0180 


(i i( 










4.40 


176.1890 


0.0160 


72 " 


76 


Aug. 6, 






5.05 


176.1990 


0.0100 


it n 


(( 


A.M. 






A.M. 










8.15 


55.2775 


0.0050 


8.25 


176.2142 


0.0152 


71 75 


82 


9.25 


55.2740 


0.0035 


9.20 


176.2150 


0.0008 


71.5 76 


79 


Total gain = 55.2775 — 




Total gain = 176.2150 - 




55.148 =0.1295, or 




176.0825 = 0.1325, or 




0.1295 ^^^ 
1.858 =«-^^- 




0.1325 

1.82:i5~ '•^*^* 




Dried out, 9.04^. 




Dried out, 9.04%. 




Re-absorbed, 6.97%. 




Re-absorbed, 7.26%. 





Auo. 7, 1884. 



SAMPLE No. 2. — River-Bottom Cotton. 



DRYING OF SAMPLE. 





Cotton -f bottle = 265.0620 












bottle = 261 7106 












Cotton taken = 8.3514 grams. 
















Grams. 




Time. 


Weight. Loss. 


t'. 


t. 


D.P. 


b. 


8.18 


Cotton + bottle = 264 9083 1537 


73 


78° 


70 


76.5 


10 40 


" ** 204.8040 1043 


71 


75 


69 


82 


1142 


«« ** 264.7815 0225 


71.5 


76 


69 


79 


3 26 


** " 264 7845-0 0030 




(i 




it 


4.45 


«* ** 264 7870-0.0025 




n 




t( 



Loss = 265.062 - 264 7870 = 0.2732 total loss. 

2732 
Percentage of water = 3-^5]^ = 8 15% , or, if dry cotton 

be regarded as the basis = 8.87% . 
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EXPOSURB OF SAMPLE No. 3 DBY. 



Cotton + Mratch-glass = 54.8605 

watch-glass = 53.2875 

Cotton Uken = 1.5730 


Cotton + watch-glass » 71 .3995 

watch-glass = 00,8840 

Cotton taken = 1.5053 




Aug. 8. 
Time. 


Weight 

(grams). 


Gain or 
Loss. 


Time. 


Weight 
(grums). 


Gain or 
Loss. 


Tempemtoras. 


D.P. 


h. 

Hn- 
roldity. 


2.40 


54.8605 


^ 


2.45 


71.3995 


^ 


t'. t 






8.27 


54.9:^ 


0.0740 


3.30 


71.4060 


0.0665 


730 7go Y. 


70 


74% 


4.25 


54.9397 


0.0052 


4.30 


71.4718 


0.0058 


73 " 


ii 


« 


Aug. 9, 

A.M. 






Aug. 9. 












8.25 


54.9393 


-0.0004 


8.32 


71.4713 


-0.0005 


700750 


67 


76% 


P.M. 

1.50 


54.9357 


-0.0086 


1.58 


71.4688 


-0.0025 


70 77 


66 


« 


Ang.U, 

A.M. 






Aug. 11. 












8.40 


54.9460 


0.0103 


9.00 


71.4785 


0.0103 


660710 


63 


76% 


Total gain = 54.9460 — 
54.8605 = .0855, or 




Total gain = 71.4785 - 
71.3995= 0.0790, or 




0.0a55 
1.57;W""^''*^^* 




0.0790 ^ ^^ ^ 
1.5655- ^•^^• 




Dried out, 8.87%. 
Re-absorbed, 5.48%. 




Dried out, 8.87%. 
Re-absorbed, 5.05%. 





Auo. 8. 



SAMPLE No. 2 — Continued. 
EXPOSURE OF SAMPLE No. 2 UN DRIED. 



Cotton + watch-glass = 78.4605 

watch-glass = 77.2105 

Cotton taken = 1.2580 


CJotton + watch-glass « 76.6580 

watch-glass = 75.5242 

Cotton Ukcn= I.T338 




Time. 


Weight 
(grams). 


Gain or 
Loss. 


Time. 


Weight 
(grams). 


Gain or 
Loss. 


Temperatures. 


D.P. 


h. 

Iln- 

nidity. 


3.a5 


78.4695 


_ 


3.15 


76.6.580 


^ 


f. 


t. 


70 


74% 


3.40 


78.4730 


0.0035 


3.45 


70.6581 


0.0001 


730 


790 


70 


«( 


4.a5 


78.4738 


0.0008 


4.40 


76.6.584 


0.0003 


73 


it 


70 


<( 


Aug. 9, 
A.M. 






Aug. 9, 

A.M. 














8.36 


78.4700 


-0.0038 


8.40 


70.0545 


-0.0039 


70° 750 


67 


76% 


P.M. 






P.M. 














2.04 


78.4067 


-0.00.33 


2.15 


76.6510 


-0.0a35 


70 


77 


66 


(< 


Aug. 11. 
A.M. 






Aug. 11, 

A.M. 














9.05 


78.4745 


0.0078 


9.10 


76.6585 


0.0075 


66° 


710 


63 


76% 



85 



SAMPLE No. 2 DBIBD IN VACUO OVER SULPHURIC ACID. 



Cotton + watch-glass = 74.5895 
watch-glass = 72.2045 





Cotton taken — 


2.3850 gramfl. 


Aiw.7. 






Time. 


Weight (grams). 


Gala or loss. 


4.55 


74.5895 


— 


Aug. 8. 






9.25 


74 4600 


0.1295 


10.40 


74.4250 


0.0350 


4.45 


74.4320 


0.0070 


Aug. 9. 






9.30 


74.4575 


0.0255 


8.06 


74.4490 


0.0085 


Aug. 11. 






10.00 


74 4410 


0.0080 



Total loss = 0.1645 grams, or 6.89%. 

SAMPLE No. 3. — Mixture of New Orleans, Memphis, Little 

Rock, and Texas Cotton. 

DRYING OF SAMPLE. 

Cotton -h bottle = 272.2740 

bottle = 268.1280 

Cotton taken = 4. 1460 



Aug. • 
•• 7 
•' 7 

« 7 

•» t 



Time. Weight Lom. f. t. D.P. h. 

4 57 Cotton -h bottle = 271.984 0.2900 73 78° 70 76.5% 

8.10 " " 2719875-0 0035 71 75 69 82 

9.48 «« " 271.9448 0.0427 71.5 76 69 79 

11.36 " " 271.9492-0.0044 " ** «* *' 

2.45 «* " 271.9485-0.0007 " " " «* 

0.3255 
Loss = 272.274 - 271.9485 = 0.3255, or jyyjgg = 7.85%, 

or if dry cotton be regarded as the basis = 9.21%. 
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Aag. 8. 



EXPOSURE OP SAMPLE ^o. 3 DRY. 



Cotton + Mratch-glaM = 98.4061 


Cotton + watob-f IBM « 74.8785 








watch-glaM = 96.4656 




watch-glau » 72.9910 








Cotton Uken= 2.0006 




Cotton taken a 1.8825 








Time. 


Weight 


Gain or 


Time. 


Weight 


Gain or 


Tem- 


n i> 


h. 
Ho- 


A.M. 


(grams). 


iXMS. 


A.M. 


(grams). 


Loss. 


peratures. 




mldity. 


9.25 


98.466 


_ 


9.15 


74.8785 


_ 


V, t. 

70O 740 


68 


82% 


9.45 


98.5436 


0.0775 


9.40 


74.9496 


0.0760 


a a 


c< 


« 


10.10 


98.5700 


0.0265 


10.15 


74.9782 


0.0248 


a « 


c< 


«< 


10.36 


98.6800 


0.0100 


10.42 


74.9786 


0.0063 


" 76 


67 


76 


11.18 


98.6848 


0.0048 


11.20 


74.9818 


0.0038 


(t <( 


c« 


i< 


P.M. 






P.M. 


« 










1.40 


98.5876 


0.0026 


1.47 


74.9887 


0.0019 


71 76 


68 


« 


4.06 


98.5885 


-0.0041 


4.10 


74.9810 


-0.0027 


73 79 


70 


74 


Aug. 9. 






Aog. 9. 












9.00 


98.5780 


-0.0055 


9.10 


74.9745 


-0.0066 


70O 750 


67 


76% 


2.17 


98.5716 


-0.0066 


2.25 


74.9695 


-0.0050 


" 77 


66 


69 


Aag.ll. 






Aog. 11. 












9.16 


98.6845 


0.0180 


9.20 


74.9805 


0.0110 


66° 71° 


63 


76% 


Total gain = 98.6876 - 




Total gain = 74.9837 — 






98.466 = 0.1216, or 




74.8786 = 0.1102, or 






0.1216 ^ 




0.1102 






2.0006 ""^'^'^* 




1.8825 "" ^-^ ^ • 






Dried out, 9.21%. 




Dried out, 9.21%. 






Re-absorbed, 6.08%. 




Re-absorbed, 6.98%. 
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Aug. 8. 



SAMPLE No. Z-- Continued. 
EXPOSURE OP SAMPLE No. 3 UNDRIED. 



CoUon + watch-glass = 85.0670 

watch-glass = 84.0006 

Cotton taken = 1.8665 


Cotton + watch-glass = 72.8002 

watch-glass = 71 .2120 

Cotton taken = 1.5072 




Time. 


Weight 
(grams). 


Gain or 
Loss. 


Time. 


Weight 
(grams). 


Gain or 
Loss. 


Tem- 
peratores. 


D.P. 


h. 

Ho- 

midlty. 


9.02 


85.6670 


_ 


8.50 


72.8092 


_ 


f. t. 
70O 740 


68 


82% 


9.55 


85.6677 


0.0007 


10.00 


72.8103 


0.0011 


« (i 


<t 


<< 


10.23 


85.6680 


0.0003 


10.26 


72.8' »80 


-0.0014 


« «< 


<( 


it 


11.24 


85.6674 


-0.0006 


11.30 


72.8088 


-0.0001 


70 75 


67 


76 


r.iL 






P.X. 












1.55 


85.6669 


-0.0006 


2.00 


72.8082 


-0.0006 


71 76 


68 


« 


4.15 


85.6650 


-0.0019 


4.20 


72.8052 


-0.0030 


73 79 


70 


74 


Ang. 9, 

A.11. 






Ang. 9. 
A.M. 










• 


9.15 


85.6562 


-0.0088 


9.20 


72.7980 


-0.0072 


70© 750 


67 


76% 


P.M. 






P.M. 












2.30 


85.6520 


-0.0042 


2.35 


72.7946 


-0.0034 


70O 770 


66 


69 


Aug. 11, 

A.M. 






Ang. 11, 
A.M. 












9.25 


85.6615 


0.0095. 


9.40 


72.8030 


0.0084 


660 710 


63 


76% 



SAMPLES No. 4 I AND No. 4 IL — Sea Island. 

DRYING OF SAMPLE. 



Aug 11. 

4L 

Cottoa + bottle = 265.3944 

bottle = 26L7080 

Cotton taken = 3.6864 



Weight 

Cotton + bdttle = 265.3944 

" " 265.2893 

" " 265.2090 

" " 265.1740 

l088 = 



LOM. 
0.1051 

0.0803 
0.0350 



0.2204 

0.2204 
Percentage of water = qqqiq^ ^ 

5.98%. 



or 



4IL 

Cotton + bottle = 272.2615 
bottle = 268.126 
Cotton taken = 4. 1355 



Weight. 

Cotton + bottle = 272.2615 

271.9980 
271.9747 
271.9765 



(C 



i< 



(( 



^^ 



(( 



u 



l088 = 



Lois. 

0.2635 
0.02:J3 
0.0018 
0.2868 



0.2868 
Percentage of water = 4T355' ®^ 

6.93%. 



KFFECT OF ATMOSPHERIC ELECTRICITY UPON THE 
SPINNING OF COTTON. 

BY ANTHOKT C. WHITE, 8 D. 

The subject of atiuosplieric electricity is one that has been 
but little investigated. I have, however, been able to obtain 
some reliable data, which will give us some idea of the weight 
we should attribute to it in cotton-spinning. 

Quetelet found that at Brussels the daily indications of po- 
tential (during fine weather) showed two maxima occurring in 
summer at eight a.m. and nine p.m., and in winter at ten a.m. 
and six p.m. respectively; and two miuima which ia summer 
were at the hours of three p.m. and about midnight. 

For the different mouths of the year 1846 be made the follow- 
ing observations ; — 

January 5()2 July 33 

February 258 August 67 

March 95 September 62 

April ...,■.... 81 October 88 

May 49 November 274 

June 30 December 7D& 



Observations made by Professor Stewart at Kew show a 
maximum at eight a.m. in summer and ten A.M. in winter, and 
a minimum at ten P.M. in summer and seven P.M. in winter. In 
Paris M. Maacart finds but one maximum, just before midnight. 
At sunrise the electricity diminishes until about three P.M., 
when it has reached a minimum, whence it rises till nightfall. 

The potential is found to increase the higher we ascend. Sip 
.William Thompson found the potential of the island of Arran 
to increase from twenty-three to forty-six volts for the rise of 
one foot of level ; but the difference was sometimes eight or 
ten times as much for the same difference of level, and changed 
rapidly as the east wind blew masses of clouds charged with 
more or less electricity across the sky. Joule and Thompson 
found the rise of potential to be equal to forty volts per foot at 
Aberdeen, Some observations made by Sir William Thompson 
at Invercloy in October of 1859, during the four days in which 
the measurements were made, showed a variation from nine to 
a hundred and twenty-six volts pet foot. During fine weather 
negative electrification of the air is very rare ; but during rain 



it ia more often negative than positive, and exhibits great fluc- 
tuations tihauging from negative to positive, and back, several 
times in half an lioiir. 

The best theory of atmospheric electricity i» this: the earth 
acts as a negatively charged body, the upper regions of the 
atmosphere as a positively charged body, and the lower strata 
as a dielectric; the wliole forming a large Leyden jar. 

The potential of the atmosphere within a room where there 
was no chance for admission of air from without would be 
the same as that of the earth, — or zero. If the windows were 
opened, the potential would be a mean between that of the 
earth and the outside air, depending upon the rapidity of the 
circulation and the faciUtiea for discliarge which the room 
offered. 



TESTS MADE IN THE B PINNING- ROOM OF THE MEBltlMAC MILL. 

I have tested a spinning- frame with a Peltier electroscope, 
and found no portion of the frame electrified. Some bobbins of 
cotton -roving, resting upon the frame, were found lo be electii- 
fied. Tested the atmosphere about tlie belt«, using a water 
dropper with the Peltier electroscope, and a needle with the 
gold-leaf electroscope to bring the instruments to the same 
potential as the air at the point to be tested. The atmosphere 
for some distance about the belts was highly electrified, and the 
electrification increased from the walls of the room to the cen- 
tre. I tried the effect of charging the roving, before going 
tlirough the rolls, with a Holz machine. This had no apparent 
effect npon the spinning. I have also experimented with a 
large Holz machine (giving a spark Gi" long) upon cotton- 
roving. The only apparent effect was to make the loose fibres 
stand out more rigidly, and to somewhat increase the diameter 
of the roving, 

CONCLUSIONS, 

From the observations made by Quetelet, we see that atmos- 
pheric electricity is less during the summer months than at any 
other season of the year. For the month of December, he 
found the electrification to be over twenty-four times as great 
as for the month of Jwly. Unless there are rapid variations 
during dog-days, there should be less trouble from atmospheric 
electricity at this time than at any other season of the year. 
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The Btmosphere of the spinninjT-room where the above testi 
were made was charged from the belts to a potential of severiil;! 
thousand volts. The charge due to atmospheric electricity] 
must have been very small (not over a hundred volts), sincn 
there was not a rapid adDiission of air. Its effects upon th« 
spinning can therefore be neglected, when compared with iht 
electrification due to the belts. 

The experiments made with the Holz machine go to slwrt 
that the roving may be charged to a high potential, and jet wA 
have any effect upon the spinning. 

I have made no quantitative measurements, since it was im 
possible to obtain an instrument suitable for such tests in tim 
to be used this summer. A portable electrometer (like thd 
Thompson's portable electrometer), according to ProfessoK 
Trowbridge and Cross, would be the best instrument to use. 



The President. Gentlemen, you have heard the report 
Professor Fisher. I will say that he is prepared to aniiWBi 
any questions you may desire to ask; and the report is i 
before you for your acceptance and consideration. There is a 
report accompanying this by Mr. Gill, on the amount of moi*-l 
ture in the cotton and atmosphere, and also a report on the ' 
atmospheric electricity by Mr. White. Perhaps they are tooj 
technical to be considered here at this time, but would be < 
great value printed. 

Mr. Draper. With your permission I will ask one question^ 
of the gentleman, and that is, whether he has arrived at any-'f 
conclusion that he would recommend as of any practical advan' 1 
tage to the manufacturer. 

Professor Fishee. It is a question of dollars and cents, en* ,' 
tirely. I don't know how much this trouble amounts to tn a i 
mill in dollars and cents. It can be very readily calculated 
how much it will cost to remove the trouble. As I remember, 
it is something like a dollar a week for every thousand spindles, 
if you remove it by means of ice; and, if it is worth a dollftr 
and a half a week to the mill to have it done, it can be re- | 
moved: if not, it had better be endured, I suppose. 

Mr. Edwaed Atkinson. Mr. President, I think one thing 
has been pretty well proved, and that is, that very few men 
know any thing about this subject; whether we shall know any \ 
thing more when we get through remains to be seen. I would 
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ask Mr. Fiaher if there was any opportnnlty, during the period 
of his observations, to test the adverse condition of too little 
humidity, or rather, I should say, of a low degree of moisture 
in the air? 

Professor Fisher. There were no such observationB re- 
ported. The smallest amount of moisture reported from any 
mill, as I remember, is that where the dew-point was about 50, 
where there were .68 of a pound of water present in 1,000 cubic 
feet of air. I do remember, that, last winter, down-staira, we 
frequently had cases where the temperature was about 80, and 
the relative humidity was very nearly as low as 25. Now, if 
the temperature were 80, the amount necessary to saturate it 
would be about 1.6 pounds, and, if the relative humidity were 
25, the actual amount present would be about .4 of a pound, 
corresponding to a dew-point of 40. We didn't have any dew- 
point ooniiug down anywhere near that. It will be noticed, 
alao, that the variations in absolute amount of water carried 
are very much smaller at a low dew-point than they are at 
the high dew-points. 

Mr. Atkinson. It seems to me, Mr. President, that a con- 
nection between the absolute amount of moisture in the air at 
a. given temperature and the spinning of cotton, has been 
established, or partly esiablialied. In answer to Mr. Draper's 
question, Mr. Fiaher gives a statement in dollars, which, I 
understand, applies to a room of twenty-four thousand spindles. 

Professor Fisb&b. One dollar per week for every thousand 
spindles. 

Mr. Atkinson. One dollar a week for a thousand spindles: 
twenty-four dollars a week would have kept a room with 
twenty-four thousand spindles in good condition. That seems 
to bring the matter within the reasonable consideration of prac- 
tical men. Now, then, it seems to me that if there is found in 
this report a basis for any sort of deduction like that, there 
should be warrant in continuing the coui-se of investigation 
through the bad month of November and through the winter, 
when trouble occurs from very different causes than those 
which obtain in dog-days. The practical question before the 
Association, therefore, is. first, whether we will have all this 
matter printed in detail; and secondly, whether there is enough 
in it to continue it through the year. 

Mr. pBAX. There are some things there, Mr. President, tliat 
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are very interesting to me, and I am sorry that I didn't know 
Mr. Fisher hatln't some knowledge altout the iiuantity of water 
and vnpor that cotton will take up under different conditions. 
I could have furnished it to liim in an hour. I think, as Mr^ 
Atkinson has suggested, that this Association can afford to g 
one step further. We have heard from one side, and not th< 
worst side, either. Take it in December, with the tenaperatun 
down to four or five degrees below zero; drop your window 
four or five inches, and reduce the temperature in your 
twenty degrees; reduce to the miniinnm the amount of r 
ure, — and you will reduce your spinning from five skeins a Aa} 
to two and a half a day, and you cannot put help enough upi 
twenty-four thousand frame-spindles to keep them running 
I think it will be an advantage to this Association to have I 
other side of the year. I am not directly interested in 
ning: I am, I think, indirectly; and I think if the matter is 
carried through December and the snapping days of March, we 
will get information which will be very much more valuable 
than that we already have. If we can benefit by the little 
experience these observers have, and extend the sphere of 
observation, we will get facta in comparison with which Ihes 
are very insignificant. 

Mr. Leigh moved that the report be printed. Carried. 

Mr. LiPPiTT. If the gentleman's motion did not include tbetl 
supplementary reports, I would make a motion that they, also, 1 
be printed. I think we onght to have the whole thing in ^a 
permanent form for reference. Carried. 

Mr. Atkinson. I move, merely to bring the subject before J 
the Association, and test the judgment of the members, that 
the board of Government be authorized to continue this series 
of observations, if, in their opinion, it be considered worth the 
necessary expenditure within the limits of the ordinary a 
nient. I would say here, that a society has been orgauized^a 
entirely aside from this Association, for taking observations a^j 
to the conditions of the atmosphere, of which Mr. FirzaKRALDpl 
one of the superintendentH of the Boston water-works, is a I 
member ; and he is present with us to-day. Some very curioiuf 
results have been reached by the observations and investigationfi J 
of that society that I think are not generally known. One, toi 1 
instance, is that, at a certain period every niglit, whatever thdj 
condition of heat or temperature may be, the atmosphere is satU" 
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rated ; and it mRy be that there is a very positive effect from 
that cause upon the condition of the cotton in the factory. 
There are, also, a good many other observationa coming from 
the work of that society. They have demonstmted that many 
of the readings heratofore taken have been iuacciiratet and that 
the work done in measuring rainfall has not been of much ser- 
vice. There might be some alliance made with that society 
■whereby the expense conM be diminished and the observations 
extended. I make the motion, not to press it, but to test the 
sense of the Association, that the work be continued, if, in the 
judgment of the Board of Government, it is expedient. 

The President, At an expense not exceeding what assess- 
ment? 

Mr. Atkinson. At an expense not exceeding the ten dol- 
lars. Of course, I mean by that not to render an extra assess- 
ment necessary beyond the ten dollars. We are accustomed to 
pay five dollars ; but we leave a leeway of five dollars with the 
Board of Government, if they see fit to make use of it. 

The Pkesident. At the last meeting of the Association, 
the Hoard of Government was authorized to levy an assessment 
of ten dollars to defray the expense of these observations. The 
expense so far, elaborate as the report is, has not exceeded the 
five dollars, so that we have not been obliged to levy the extra 
assessment of five dollars. The whole expense is inside of five 
hundred dollars thus far. 

Mr. Atkinson's motion was carried, 

The President. The first subject for discussion will now 
be taken up. The reason for putting this question in the nega- 
tive form is, that, so far as possible, the discussion may be 
directed to the weakest point, and, if possible, to stimulate the 
interest of our manufacturers and inventors in remedying the 
. defect. Although several gentlemen have been invited to 
speak upon this question, and have manifested a willingness to 
do BO, yet they hardly wished to be called upon in the meeting. 
It is to be hoped that all will enter into the discussion. The 
question is, " In which of these departments of cotton manu- 
facturing has the leait progress been made in the last twenty 
years ; viz., picking, carding, roving, spinning? " Has any one 
any thing to say against, or in favor of, picking ? 



IMPROVEMENTS IN CO'lTON LAI'PEItS. 



BY j4LFI(I!I> CLABKE, LOWELL, UASS. 

In considering this question, I shall endeavor not to tresj 
tno much on the Lime and patience of this Association, but touol 
the salient points only, describing them when necessary, leavi 
the decision of actual improvement to men who have had i 
larger experience, to whom it would be presumption on my part 
to tender information. 

I shall confine myself to a recapitulation of what has beea , 
attempted and accomplished, in the past twenty years, i 
department of cotton manufacture. 

Unfortunately for the honor of the preseut subject, it v 
just before that periodnhat a revolution in the design of lappers 
took place- The questiou before us to-day, " In which of the 
four departments of cotton manufacture has the least improve- 
ment been made, — picking, carding, drawing, or spinning?" 
can be determined by finding out what has been the maximum 
of improvement in each department. This 1 shall endeavor to J, 
do with regard to picking. 

I have found it impossible, in the limited time at my dispoaalfj 
to particularize every thing which has been done ; but I will 
endeavor to mention every thing of prominence. If, by inad- 
vertence, I have omitted any thing which ought to have appeared 
here, I beg your indulgence and correction. 

Assuming that the quality of picking to-day is as good i 
was twenty years ago, the difiference in its cost per pound would" 
be a safe criterion of the improvement made- I have been un- 
able to ascertain the cost of picking at a period more remote 
than 1871 : before tliis date the cost of picking and carding were 
kept together. The cost of picking in 1871, in one 
standard mills, was two mills per pound ; in 1884, J^ mills p _ 
pound. The cost of picking has, then, been reduced l-j^j mills i 
between 1871 and 1884. This reduction is 141 per cent of the 
present cost, and 58} per cent of the former cost.* These per- 
centages represent the actual improvement. These figures, or 
this ratio, would not apply to eveiy mill, 1 am aware; but I be- 

' TUe syernge wages paid in 1871 was *li*,;'(i per dny ot eleven honre. and in ^ 
18»4, tli'j'u per day of teu Injurs, behu; a reJuflion of U^q per cent lu Ihe a 
ot labor. 
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Iieve it to be a fair average. This method would simplify tbe 
answer, and settle the matter, but would lack information us to 
the methods employed to bring it to this state. This I will 
endeavor to give as briefly aa possible. 

The object aimed at in cotton picking is, — 

First, To sepaiate the fibre from extraneous substances which 
are detrimeutal to the best working of the fibre. 

Secood, To so manipulate the fibres that they shall be pei^ 
feetly separated, and free from curl or string. 

Third, To place the fibres in the best possible form, for com- 
pactness and evenness, for the next operation — carding; non- 
injury of the fibre, and economy of labor, being important 
considerations governing the whole. 

I will fli-st direct your attention to the type of cotton-lapper 
which was in existence twenty years ago (by such well-known 
makers as Crighton, Lord, Piatt, Walker & Hacking, and others, 
in England ; and Kitson, Lowell Machine Shop, and Whitin, in 
this country), which nearly everybody present are familiar with, 
several such machines being in existence to-day; and, compai'ed 
with the type of machines as built at the present time (by the 
firms already mentioned, supplemented by the firm of White- 
head & Atherton), to the casual observer very little difference 
exists ; the type is almoBt identical, and the improvementa made 
in the machines can only be appreciated by those familiar with 
their working. 

"Openers," we are told, are only of increased capacity, the 
quality of the production being below, rather than above, that 
of the primitive "stick-whipper," and corded or slatted table. 
They have passed through the following stages: A mechanical 
imitation of the stick-whipper, " Cone-willow," " Oldham-wil- 
low," Hardacre's opener, a vertical cylindrical cage, with revolv- 
ing arms fed from the top ; the inverted conical cage, both single 
and double, fed at the lower or small end, delivering the cleansed 
cotton on the floor of the opening-room, from the large end: 
this is the well-known "Crighton opener." These were fol- 
lowed, in this conntry, by Calvert, Van Winkle, Jillson & 
Palmer, Kitson, Whitin, and others, being of a like type to 
those already mentioned, having revolving-toothed cylinders, 
flexible or jointed arms, and rigid arras; having no mai'ked 
improvement over those which had preceded them ; all cleaning 
well, but curling and stringing Uie cotton more or less ; expensive 



as far »s labor was concerned, requiring a second handling < 
the cotton ; also necessitating, fi-om the nature of the operatioaj 
a quantity of loose cotton lying aronnd, exposed to danger by^ 
fire. Succeeding these, came what might be regarded as aa 
improvement, which was nothing more nor less than incorpo- 
rating the existing forms of opener with the lapper. By thiftjj 
means the cotton was opened, operated by the beaters, au3j 
formed into a lap by one operation, reducing the risk by Srt 
and the cost of labor. As an example of this class of opened 
I will cite Lord Brothers' Horizontal Conical Opener, as attacliec 
to their lapper, and the "Buckley Ojiener," as attached ' 
Taylor & Laug's Lupper. It will be observed, that in theM^ 
cases the opener takes the place of a beater, and occupies aj 
section of a hipptT, — almost as mueh space as if detached. IqtJ 
the year 1878, Mr. Kitson introduced tlie opener known as tlu 
" Preparer," which was attached to the first section of a lappei 
before the first feed-rolls and beater. This opener is possess 
of all the important points, and has added to, instead of detrac^ 
ing from, the efficiency of the lapper, occupying but six inc 
more space, and economizing labor fifty per cent in the f 
lapper. 

The trunk system was in vogue for opening and cleaning* 1 
cotton before the war, and its cleaning properties were fully 1 
recognized ; but it had to be abandoned for a time. The method 1 
employed in its opemtion consisted of an opener, to which was 1 
attached the trunk. The trunk, as used for this purpose, is aa 1 
iron cylinder, or oblong, wooden bos, divided its whole length I 
by transverse grids; the cotton, by means of a current of ai 
passing along the upper division, the lower division haviu 
receptacles for sand, leaf, or other refuse, which may fall out 
of the cotton in its passage. Bale cotton was fed to the opener; 
and after passing the beater, or toothed cylinder, a blower-fan 
blew it through the trunk to a reception room, from whence it j 
was collected, and spread on the apron of the first lapper. Tha ' 
cause of the abandonment of th^s system was the liability of 
the loose cotton to take fire, which it frequently did ; and, wheu- 
ever a fire occurred, it was in most eases attended with disas- 
trous results, both to life and property. For this reason it v 
abandoned, and threatened to pass into oblivion. Lappet'J 
makers, recognizing the value of the trunk as a cotton cleaner,". 
began to devise means for obviating tlie difBculty. The fita 
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means used to this end was the application of the " condenser," 
applied Iiy Mr. Kitson, which consisted of a pair of collecting- 
cages and a auction-fan, which collected the cotton, c<indensed 
it, and deposited it in close proximity to the lapper. The next 
step in advance was to connect the trunk with the lapper direct, 
thereby minimising the danger hy Are, and reducing the cost 
of labor one-half. On this principle to-day, as adopted by the 
various makeru of trunk- openers, it is the most effective and 
popular method of opening and cleaning cotton. 

In comparing lappers, commencing at the "lap Lead" or "cal- 
lender," this part remains substantially the same, being com- 
posed of two, three, or four press-rolls,- with friction apparatus 
for compressing the hip; the only alterations cfTected in this 
section of a lapper being in strengthening the friction apparatus, 
and constructing the pressure- rolls with flanges for the purpose 
of moulding or compressing the selvage. 

Next in order are the collecting-cages or screens. These have 
been constnicted of various materialB, in various ways, — of peiv 
forated tin and zinc; of wire netting woven in square meshes, 
of wire netting woven in square meshes and galvanized; of 
longitudinal wires, held in place by a warp of finer wire at 
intervals of about half an inch, forming oblong meshes: the 
galvanized netting being the latest and only difference (to my 
knowledge) to what were in use previous to the period 
assigned. 

The general arrangements of the screens remain the same, 
some machines having two scieens or collecting-ciiges, othera 
one; in some cases the lower screen having the largest diame- 
ter, and in others the upper one being the largest, the Whitin 
lapper having but one large screen in each section, each maker 
and combination having its BUpporters. The makers of the 
"Whitin" machine claiming a "more even current of air," 
'therefore a "more even deposit of cotton on the screen." 

The suction-fans have undergone an improvement, so far as 
isolating the fan-shaft boxes from the enclion-pipe : several 
makers have adopted this system, thereby preventing the oil 
being sucked Into the pipe out of the fan-shaft box. Also hau 
been invented and patented an "independent duplex fan." 
Instead of the fan being in the miihlle of the section as here- 
tofore, a fan is placed on each side of the section at the termi- 
nation of the side pipes froua the screens. The inventors claim 
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that it IB easier of occesB in the event of breakage, the fan 
Bpindles being not move than thirteen inches long by thirteen- 
sixteenths of an inch diameter; there is an absence of vibra- 
tion, under high speeds, which is prevalent in the old method: 
the power needed is but one-fourth, a half-inch belt driring' 
each fan with ease ; and, further, it is easier to regulate the dis= 
position of the cotton on the cages: either fan may revolflj 
fatiter or slower as the case may require. This will be appH 
ciated by those who are troubled with conical hips, or Iq 
having thick edges. 

" Feed-rolls " have passed through succesBive stages of ButM 
pointed (i.e., having longitudinal and annular grooves), i 
plain, in single and double pairs; single rolls ^ 
plates underneath, both solid and sectional, the sectional plaj 
being decidedly superior, holding the cotton equally at alT 
points, irrespective of irregularities of thickness: concave plates, 
however, are only of importance where short-staple cotton is in 
use. I beg leave to incidentally mention at this point that at 
times within the period of this rSnumi, various methods and 
ingenuities have been resorted to, to meet certain exigencies. 
As a case in point, at the time of the war, when the cotton crop 
failed, and it was found necessary to import quantities of 
" Surat," and other short-stapled cottons, lappers were altered, 
hundreds of beaters were taken out, and replaced with what are 
known as Scratcher cylinders, in order to work such short fibre 
successfully. Several of these cylinders were retained because 
of their good service at that period, manufacturers forgetting 
that what was a positive benefit then, became a source of 
much mischief on the return to longer-stapled cotton. I would 
here respectfully submit to the consideration of agents, whether 
it would not be well to take into consideration the condition of 
the cotton crop, and regulate the lappers accordingly. It is 
well known that no crop of cotton is just like the one which 
immediately preceded or succeeded it: aud yet, year after year, 
the beaters revolve at the same speed, likewise the feed-rolls; 
the same three or four thousand pounds of cotton per day is 
ground through the lapper, irrespective of the requirements of 
the staple. 

In connection with feed-rolls, I must refer to one of the most 
important inventions of this period (that is, perfected within 
this period : I think it was invented in 1861), — Lord 1 
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Patent Sectional Feed-regulating device, or "pedal evener," 
invented by Edward Lord, I need not describe it, for every 
one present, who is interested in the manufacture of cotton, is 
familiar with it. Until recently it has been, and is now, re- 
garded as a standard device. "Noton's Sectional Flat-plate 
Evener " succeeded it in 1864 ; but this had defects, which have 
been remedied by the addition of a pair of fluted rolls, patented 
and adopted by Messrs. Whitehead & Atherton," and has since 
been known as the "Whitehead & Atherton Evener." The 
"Lord Evener" is known and nsed all over the world where 
cotton-spinning is practised to any extent. It has defeetB, 
though, which were inseparable by its construction, and led 
to the invention of the "sectional-roll evener," known as the 
" Clarke & Perham Evener," which has been extensively applied 
to cotton lappers. The " Lord " and " Noton " Eveners were 
sectional plate eveners, having a traction-roll over the plate to 
convey the cotton to the beater. Under certain conditions the 
cotton was liable to gather in front of the roll, and ciog it. By 
the addition of a pair of fluted rolls, as in the " Whitehead & 
Atherton" Evener, this difficulty was materially lessened. By 
the invention of tlie &ections.\-rolt Evener, with the positive 
driven sectional roll, having a traction above and below the 
cotton, the difficulty is entirely obviated. It has the advantage, 
also, of having the whole of the regulating mechanism above 
the lap. 

One of the first most prominent departures from the ordinary 
rigid beaters, is the well-known whipper or flexible beater 
(Whitehead & Atherton). which has been extensively adopted, 
especially as an opener of cotton ; the inventors claiming a 
yielding blow when the beater comes in contact with hai'd 
masses of cotton. The same firm also obtained a patent for 
using phosphor bronze links, as a prevention against fire when 
coming in contact with metallic or hard mineral substances in 
the cotton. Mr. Kitson replaced the flat beater-blade with a 
blade having the form of a semicircle (in section), the circular 
part being nearest to the shaft. This form is very efficient in 
preventing loading. A new beater has been recently intro- 
duced: the patentees, recognizing the fact that pneumatics, 
properly applied, are a large and important factor in the euc- 
iful opening and cleaning of cotton, have therefore devised 
a beater having a perforated hollow steel shaft, whereby the air 
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is transmitted through the iixis of the beater to the screeiU 
Two very important objects have been attained by the use of ^ 
beater made on thia principle, the first being as follows : iusteaa 
of taking the whole of the air for conducting the opened cotton 
from the heater to the screens, through the grids, under the 
beater, a large portion passes through the beater sliaft. thereby 
diminishing the current of air at the grates ; thus allowing the 
lighter refuse to fall to the floor, which heretofore has been 
carried into the lapper again, and onward with the cotton. Il^ 
the second place, this beater materially lessens the curling sas 
stringing of cotton, so generally prevalent in lappers. 

I will explain, for those who may not be aware of the fact, 
that the cause of curling and stringing is due to the vortex of 
air caused by the rapid revolutions of the beater, wherein a 
considerable part of the cotton is held and whirled until it is 
condensed, and, by centrifugal force, thrown forward to the 
screens, or through the grids into the waste, when a fresh sup- 
ply takes its place : hence, this beater was designed to neutrally 
ize that vortex, by a straight or direct current of air from itif 
axis, and permit the cotton to go diiect to the screens, 
perforated hoUow-shaft beater, the independent duplex 
previously described, and the sectional-rfjU evener, are contT 
butioDS to this department of cotton manufacture by Mr. Perhu 
and myself, and are known as the Clarke & Perham patents. 

Respecting the statement I made previously, that pneumati 
were an important factor in cotton opening and cleaning, ingre 
of air to lapper rooms, and egress therefrom, in the form i 
duatrflues, dust-rooms, and chimneys, are worthy of the i 
careful attention by those interested in mills, as they are most 
important adjuncts of s lapper. A machine-maker may tax his 
ingenuity to its utmost limit to build a perfect lapper; and 
without a full and regular supply of air, and a free and uninter- 
rupted outlet, all his efforts will be in vain. I am pleased to 
testify, that, in several new mills, agents have co-operated with 
the lapper-builder, in order to make their lapper-rooms every- 
thing which could be desired ; whilst in other modern mills 
that I am familiar with, the most apparent careless indifference 
exists ; which is a continual loss to the mills, and discredit t 
the lappera. 

In the construction of new picker-buildings, I would u 
impress on the minds of agents and mill engineers the t 
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tflity of dispensing with wire netting entirely in the dust-rooms, 
by having a dust-room thirteen feet high, and having a capacity 
of seventeen hundred cubic feet per fan; with dust-flues having 
^n area of two hundred and sixteen square inches per fan, and 
dust-chimneys having an area of three square feet per fan, the 
BJr-curreats will be so light that no waste-cotton will be carried 
out of the room : the outlet will be perfectly free at all times, 
and the picking satisfactory. 



The Phe8:dent. Gentlemen will bear in mind the form in 
which this question is put ; and, of course, it will be in order to 
speak upon either of these topics — picking, carding, roving, 
spinning — at any time during the discussion, the object being, 
you understand, to find out where our weakest place is, where 
we have made the least improvement. 

Mr. Atkinson. In making up a table, with which many of 
you are familiar, of the progress of a particular mill for forty 
years, the fact struck me most forcibly of the increasing capacity 
of your operatives ; the number of operatives to a given amount 
of capital invested, aud to a given mill, having kept substantially 
uniform, while the product went up frum eight thousand yards 
x>f standard sheetings in a year to thirty thousand, and the 
wages advanced almost in a corresponding ratio. In one of the 
old books which I studied iu order to reach these conclusions, I 
was particularly impressed with what must have been the condi- 
tion of the carding many years ago, by the enormous dispropor- 
tion of overseers and second hands to the number of operatives 
and to the price paid. I am very sorry that I did not bring 
that old book down with mo ; but, as I recollect it, more than 
one-quarter of the cost in the carding-room was paid to over- 
fleere and second hands, the operatives earning forty-two cents a 
day at that time. And, throughout the series, you keep observ- 
ing the progress of each operative in each department; this 
showing that, whatever may be our weiik point now, a vast 
progress has been made. The change in the carding is very 
noticeable, as shown by the old book to which I have referred. 
My assumption from it was, of course, that the card was a very 
much less automatic machine, and that it required a very much 
larger proportion of skilled mechanics to keep the cards in order 
then than it does now. 

Mr. DsAPEK. I have some faint recollection that I had some 



cotnmanicatioTi or suggestion from the Board of Government, 
that they would not object to my having a few words to say on 
this occasion. I propose to speak, somewhat, on tho question 
of improvement in the making of roving. As my recollection 
goes back for twenty years, and I understjvnd the discussion to 
be limited to that period of time, I think we may take the fly- 
frame as the standard roving-machine of the world. Although 
the speeders in this country are doing a great deal of work, and 
are supposed, in certain lines, by very skilful manufacturers, to 
be superior to the fly-frame, yet the fly-frame is the machine 
more largely and more generally in use the world over. There 
may have been improvements in certain directions, such as the 
improvement of the long collar to sustain the spindle ; but 
substantial construction of the fly-frame is very much, in som< 
particulars at least, and in some makers, the same now as it 
was twenty years ago. I have no doubt the builders and users 
oould point out some details of change ; but, in the main, except 
for superior construction, the machine could be made to do as 
good work then, it could be made to carry as heavy and as long 
a bobbin, and to revolve with as rapid speed, as now. What I 
am about to say is, that, while that has been the case for the 
last twenty years, I think we have arrived at a point where 
there is to be a very decided new departure on the question of 
making roving; and, if that does not come within the province 
of the question before the meeting, I don't desire to say any 
thing further now on that subject. If it is within the province 
of the question before the house, why, then, I would say soi 
thing further upon it. I will leave it for the chairman of 
meeting to decide. 

The President. I presume that any improvement which 
has been adopted, even though it may be by one or two, and 
put in use at all, and has exhibited any improvement, would 
be proper to speak of here. If it is a matter that is purely 
prospective and experimental, then it does not come within the 
province of this discussion. I will leave that for the gentli 
himself to answer. 

Mr. Dbafeb. This improvement has been already adopi 
to a considerable extent, and has, therefore, passed beyond 
boundary of experiment. Not that some additional and needed 
improvements might not immediately be made upon the ma- 
chines now iu use. What I refer to is the improvement in 
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tlie flyer of a speeder spindle, called the Fo83 machine, very 
extensively in use in the new mill of the Hamilton MamiFactur- 
ing Company of Lowell. It is claimed by those using fiy-framea 
that they can make a better quality of roving on a fly-frame 
than can be made on a speeder. The fact is, that on the fly- 
frame you have the flyer and the bobbin and the spindle all 
combined, and any tremor or trembling aflfects the whole of 
them together; whereas, it has been said, and it is true, that 
in the speeder you have the flxed flyer, you have the spindle and 
the bobbin an independent factor; and if there is a tremor to a 
spindle, as there ia at high speeds, and especially with heavy bob- 
bins, then you are liable to stretch the roving, especially at the 
top, owing to this vibration. What Mr. Foss has done is to put 
the bobbin on a shaft which is held rigidly at both ends, so as 
to prevent any vibration from the spindle. This is something 
of the same improvement that was made in the common spindle 
by supporting the spindle higher up. That same improvement 
had been made in the fly-frame : that is, they had made the long 
collar to support it higher up; but the bobbin was not fully 
supported. Now, by supporting this, we have this rigid, solid 
shaft, with a slot made in it, and there is no danger of its bend- 
ing. What is the object of that ? The object of that, of course, 
is to enable you to run a bobbin of this size (exhibiting one) 
without too much tremor. Every one here knows that when 
you are running a bobbin on an unsupported spindle at a given 
speed, you increase the speed, and you increase the tendency to 
tremble; you increase the weight, and you do the same thing; 
you increase the length, and you do the same thing to a very 
great degree. Now, to overcome that diSiculty, and make it 
possible to increase tlie length, this invention comes into play. 
And the fact is, we have reached the point where we can run a 
bobbin of that length and weight of roving at the same speed 
that a size smaller is now run. This roving (exhibiting a 
sample) was made on a flyer running something over twelve 
hnudred turns a minute. Now, I maintain that a spindle, un- 
supported at the top, with Ihat small bobbin, will tremble one 
hundred times farther from the plumb centre of that machine at 
twelve hiindred turns than this other will at twelve hundred. 
The fact is, that is rigid. You can't make it tremble. Now, 
this ia going to enable us to make a good deal more roving in 
the same time on a given machine, and it is going to enable ua 
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to put a good det^ more fine roving on a bobbin; and I believft 

the time isn't far distant when j-ou wilt spin direc-tly from bob- 
bins of four and four and a half hand roving with as much on 
it aa there is on that one. I can see no difficulty whatever i 
the way. The bobbin was 9J inches traverse, and 5 inchet 
diameter. 

But what I want to call your attention to most, is this. II 
have iu my hand one of the reports of the proceedings of thifti 
Association for the year 1876. There is published here a paperij 
prepared by one of the most useful members we have ever had,] 
a man who has retired now, as I understand it, from business^,! 
full of years, and with his pockets full of money, as I think bft'l 
deserves : I refer to William A. Burke, one of our former v 
presidents. He read a paper before this Association in 1876, in^ 
which he compared the cost of production of two mills, one itt^ 
1838 and one in 1876, on substantially the same work. And 
it is to his closing remarks on that occasion to which I desire 
to call your attention. What he says is a better speech thaa J_J 
could make, and so I adopt it, applying it to the result that i 
likely to come from this. He says: — 

"The reduction of at least one-half of the piecings in tbflLa 
progreas of the cotton from the bale to the cloth. We uowj 
make longer laps, and use larger cans for the drawing sliver;, 
by improvements on Hy-franies and on speeders, we double, atj 
least, the length of roving laid on a bobbin, and thus enable t 
spinner to tend more spindles- We double the length of yaml 
wound on a quill or bobbin; we wind three times as mud 
weight of yarn on a "section" or "sliisher" beam, and waj 
double, at least, the number of cuts or pieces on the warp-beam 
for the loom." 

Now, then, I think I have said enough, so that every practici 
man can see what I am driving at. I will simply aunouucs-ii 
that we have one new machine complete which we shall exhibit 
at New Orleans, which has been running in the Hamilton Com- 
pany. We are so sure of our position that we are going ahead 
to get out patterns, and make the machines. I will also say that i 
we can build a machine that will carry any amount of cottoa [ 
that you want to put on a bobbin without any trouble, if it shall 
be found of any use. And now a word about doffing. With , 
the fly-frame, you have to go and knock off each individual Qye^ 1 
and then go around, and put them on, and fix them agnin ; and i 



you are lucky if they don't fly off when you don't want them 
to. But this is just as easily doffed as the Lowell machine-shop 
speeder, which parties are familiar with, A girl can go along 
and take off these bobbins, one with each hand. 

The President. Is there any danger that the spindles will 
ly out of the socket ? 

Mr. Draper. There is no danger of any trouble of that 
kind. 

The President. Is there any gentleman present who is 
prepared to defend carding or to attack carding? I understand 
a gentleman from England is here, Mr. John Butlerworth. Ha 
is familiar with carding, and perhaps he will give the Association 
the benefit of his experience. I wish he would say a word- 
Mr. BuTTEBWORTH. I Came here, not to speak, but with 
the expectation of hearing something from the gentlemen of 
the Association. 

Mr. Garsed. There seems to be a good deal of the Quaker 
meeting style to this discussion; and, as nobody else seems 
inclined to say any thing, I rise, although I have given but 
little attention to the subject under consideration ; in fact, only 
within the last four days was I aware that it was going to be 
discussed. As I understand, the subject before us is not, What 
is the best machine? it is, What has had the least attention or 
the least actual improvement within the last twenty years? 
Now, I take it that the cotton card has had the least attention, 
successfully, of any machine in either of the branches named 
in the call. I will take up the subject of the Wellman card, 
*e have it to-day, and compare it with the card we had forty 
years ago. All that can be claimed for it to-day over the card 
of forty years ago, is the Wellman stripper. I fail to see that 
■we do the work any better than we did. If you except the iron 
cylinder and the better making of the card, up to to-day we 
have really made no other improvement than that of the Well- 
n stripper. We still have the miserable hand-stripping of the 
cylinder, as crude as it is possible for any thing to be. Efforts 
have been made, as I am aware, but not successful, to strip 
the cylinder, and keep it in order for its work without hand 
stripping. The Gambrel stripper was adopted years ago. was 
fashionable for a time ; but it has died out, becaitHe the work 
was not as well done by it as by hand. And now, while we 
are stripping our top-flats automatically, still the cylinder must 



be stripped by band. Again, the top-flats, on nearly all Ameri- 
can cards, are etill made of wood. I need hardly say to prac- 
tical men in this room, where the difficulty comes in there, 
particularly in a time like this, when we are stopping our mills 
two or three weeks together, and then try to start up with our 
flats aprinig so they have to be stripped of their wire, and planed 
up before we can proceed again. The machine-makers have 
been short in this matter, with all the improvements in their 
tools. We ought to be able to work to the one-ten-thousandth 
of an inch in accuracy; but that has not been done with a cot- 
ton-caid yet, as far as I am aware. We have the same poor, 
miserable screw to regulate our flats, screwed sometimes into 
wood, and sometimes into iron; coarse threads, rough on top, so 
as to catch all the fibres of cotton ; and, of course, when the 
machine comea down, after being stripped by the Wellman strip- 
per, it falls upon a pile of cotton on the top of a screw which 
prevents its coming down a hundredth of an inch, when it ought 
to come down to eighteen-hundredths of an inch. No effort bai 
been made to correct this, except, some years ago, some one < 
our machinists (I don't know whether it was myself or not] 
raised a flange, and tried to keep the cotton from getting under 
the flats on top of these bolts. You will find that our favorite 
card commonly takes a notion to make buttons, as we call them. 
The doffers are unprotected from the currents of air either v 
until the cotton is collected in little buttons, and gathers antfl 
gathers till it spoils our work by getting in through the railwav 
head. 

Now, surely there ought to have been some effort made 1 
correct these evils. I judge, Mr. President, that the reason i 
has not been done is in that weakness in our policy as e 
facturers which leads us to economize in the price of machine) 
Instead of asking the machine-maker to give us better worlt) 
more accurate work, which we should be willing to pay for, \ 
go on this miserable system of taking off ten per cent, or flvi 
per cent, or two per cent, till the machine-maker cannot give a 
the machinery he is able to with his modem tools. The kei 
rollers of the Wellman card are to-day precisely as they v 
when I first knew them, and that ia a good while ago. 
effort has been made to prevent the lapping of the rollers whet^ 
we are doing double carding. 1 have been in a hundred mills 
probably, where the roller is lapped half-way along, where t 
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cotton 18 dragged tliroiigh in lumps, between the feed-rollers, 
and prevents the roller liinding in the centre. On some of their 
heavy- weigh ted cards they have a concave plate and roller in 
it. Thefailnre of that plate was for the same reason, — neglect 
to make better work in tliis country. They did not plane the 
plates out, or hore tliem out accurately to the diameter of the 
roller, so it would hold the cotton at all points. The effort 
made to regulate the machine by a sectional feed and roller, if 
applied to a, cotton-citrd, would probably be a very great im- 
provement, 

I make these suggestions for the benefit of any machinist in 
this room, on the same principle that the suggestion has been 
made here for other improvements which the makers have 
adopted, but which the Association is entitled to the credit o£ 
bringing out. But I am very sure that we shall have to turn 
back, and pay more attention to the accuracy of our machinery, 
and to the exactitude of its workmanship, than to the price. 
You are all aware that if a machine is thoroughly well made, 
it only takes one half the attention that a poorly-made one 
does, to say nothing of spoiled work. If it were possible to 
make a card do its work perfectly, we would probably need no 
double carding. Within a few days, we have a little machine at 
the mill which gins the cotton, cards the cotton, and spins the 
cotton on bobbins turned by hand, for the benefit of benighted 
regions like Africa. The cylinder is about a foot long, and six 
inches in diameter; and, to my astonishment, the cotton was 
pretty thoroughly carded. Then it occurred to me that the 
thirty-six or forty inches of flats around a Wellmnn card might 
be a little too much, and whether one quarter of it isn't enough. 
Nevertheless, a great many cards have been made that had 
double the quantity of flats. I am beginning to think, with 
my friend Johnston, that we have a good deal too much carding 
on each card to-day. I am satisfied we have, if we only had 
the workmanship of the card better done, so that when a man 
or a boy set it, he would know what he had. I am sure there 
is scarcely a gentleman in this room, familiar with cotton-spin- 
ning, who will not bear out my assertion, that the Wellman self- 
stripping card is about as crude a machine as can be found in 
a cotton-raill. 

I have spoken, sir, not so much to show the way out, as to 
provoke discussion on this subject. 



Mr. Leigh. Mr. Gamed has alluded to a style of card 1 
is in existence, and has been for nearly twenty years, and I 
become familiar to nearly all manufacturers; and that is, thf 
revolving ilat card. As Mr. Butterworth is here, he can tt-ll ua^l 
of the progress of that card in EnE;land, where there are ovi 
twelve thousand of them at work. The original patent is ou^l 
but recently there has been a very important improvement madqF 
in that cai'd, which dhpenees with the chain, and allows the fiai 
to go close together on the cylinder; thereby preventing the hjoi 
aud fiy blowing out, and keeping the card clean where it i 
otherwise dirty. There is also a new method of setting it. All 
the flats are set at once. They are all cut alike. There are 
no screws to each plate, but they are set by what is esilletl a 
flexible bend, which is concentric with the cylinder; and that i» 
set at tive places each side of the card, and the flats run in i 
groove, which keeps them in their proper places. All the ilatHj 
are set at once by turning a handle. The screws that conneofcj 
these setting-places are coupled by chain-wheels and chains ; andjtfl 
by turning a handle around once, it lowers the flats on each sidef 
all over the cylinder, ^Jj part of an inch. This is a great im- 
provenieut in the card. We are going to have one at the New 
Orleans Exhibition. After that, I purpose presenting one to 
this Association, so that the members will have an opportuni^ 
to examine it for themselves. 

As the revolving flat card is well known to many in thol 
room, and has been put into use in some mills recently, I should 
like to hear from the superintendent of the Arlington Mills, 
who has lately, I understand, taken out a hirge number of 
Wellraan cards, and put in some of these revolving cards. I 
would like to hear his experience. I would like to hear also 
from Mr. Butterworth, who must be familiar with English carda 
in use; and I think you will say, when you have heard from 
these gentlemen, if they express the opinions 1 hope they will, 
that a great improvement has been made in carding. When I 
was in England, fifteen years ago, one hundred cards, producing 
from three hundred to four hundred pounds each per week, 
only i-equired three men to tend them. They did the grinding, 
setting, stripping, and all the labor required. You see that is 
a great advance ; but recently improvements have been made, 
BO that they don't even require as many as three men to am. 
hundred, where they produce a medium quantity. 
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Mr. Atkinson. "I should like to have the queation divided 
into two piirts, the first questioh to be as to the quality of 
the carding machine itself; each of its own bind, and aside 
from its principle. The observations whieh I made in Eng- 
land, eepeciiillj in the shop of the Hetlieringtons, whiuh I 
referred to a year ago, confirmed what Mr. Garsed haa said. 
Every cylinder of the Hetherington card is not only turned to a 
true surface, but the special arch which is to go with that par- 
ticular cylinder is also ground to an adjustment with that partic- 
ular cylinder. Now, in my judgment, there isn't a curd built in 
this country, no matter what its kind, that comes within forty 
rows of apple-trees of that extreme accuracy iu its mechanical 
adjustment. 

The question at issue is this : " Is the American carding- 
engine as perfect a machine of its kind as the English machine 
is of its kind?" 

The other question is, " Which is the best method of carding ? " 

Mr. Rbdfokd. It seems to me there is very little difference 
between the card that is made to-day, either here or in Eng- 
land, except as to the one point of accuracy. They use a licker- 
in, tbey use a cylinder, they use a doffer- But in this country 
they haven't taken into consideratitm the accuracy which they 
have in England. Now, with regard to the American card, I 
should like to see a man who could set a series of top-flats, and 
set them all with one bevel in them, and have them standing 
on four legs. The top-flat of the American card is fixed up 
like a table, — it stands on four legs; and, if you once move 
it, you have got to prop something under it. The English card 
is not arranged to have two set screws at each end and a 
pin going through the flat and behind where the flat rests, on 
each side of the pin that goes through the flat: it simply has one 
slide-bracket which is set in the side; and, when the bevel of 
the flat is once set, it is alwa^ set. Now, every time an Ameri- 
can grinder sets a top-flat, when he disturbs it, he has got to set 
that flat so it won't overlist. Now, I claim that a man who can 
set a series of top-flats, and set them so they won't rock, could 
do something else, — he could run a bank. I have seen the 
cards on the other side, and I have seen the cards on this siile j 
and there is really no difference between ttiem except in the 
point of accuracy. There is one thing which they don't use on 
this side which they use on the other side, and that is, the under 



casiug. I don't know why they can't use it on this side; I 
not using bd under casing, we can't get the same prod uction, fc4 
we can't ruu the cylinder so fast, or it will throw off. Th<^ 
arrangements for setting a card are so primitive that it takes l 
good man to set it, and set it as it ought to be done. In Eng*^ 
land you can make a firstrclass grinder in about three months;!] 
you can't make a first-class one on this side in three year^V 
because he has got so much more to learn. With regard to i 
the card which we are now using, — we are replacing the 
Whitin card by the Hetherington revolving fiat. I don't 
know that there is verj' much difference between the Hether- 
ington and the Dobson and Barlow revolving flat card. I had 
almost as soon have one as the other, but the Hetberingtons 
wei'e the last to begin making them ; and with the improvements . 
they have put on, they have succeeded in making a very good^H 
card. With regard to the practical benefits of the revolving flat^j 
card, there is no lifting up of the top-flats. You can have tha| 
flats with any bevel you like, and there is no possible way h 
which it can get out of place. Every thing is bound to bal 
accurate, after you once get it so; and there b considerable 
advantage over the ordinary wooden ciird. My objection to the 
wooden top-flat ia, that it will go either one way or the other 
with any change in the temperature ; the wire will he all ground 
down in one place, and it won't touch in another. 

Mr. C, I. Baekee. I was a little surprised to hear the re** 
marks of our friend from Philadelphia (Mr. Garsed), that there 
has been no improvement in a cotton-card, to speak of, for the 
last forty years. Now, I am not a very old man, but I can 
look hack to the time when I first went into a cotton-mill, and 
remember that the first cards that I stripped (or, rather, I think 
I carried the laps to the card) were eighteen inches wide; the 
cylinder and doffer both were of wood, and there was a sort o^ J 
a crank arrangement for a can ; and the whole thing was a vet^s 
crude article. When we wanted to turn up our cylinti 
they didn't seem to he true, one of the boys would take a ma^ 
chine, and hitch it on, and turu it up by hand, and take th^ 
doffers out in another place, aud turn them up by hand. NoVt J 
this ia within my remembrance. And, not only that, but theyl 
were put in line, and had a can to each card. These cans ha( 
to be transported a certain distance across the mill to s seriesl 
of diawing ; and it was one coatinual tug and pull frcun mom-X 
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ing till night, on that system. Now,, it does seem to me that 
we have gained a great deal since then. We have come down 
through various stages of the fiat card, until, in my judgment, 
the common flat card — as built by the Whitiim, or the Saco 
Water-Power Shop, or any other good builders (these I am 
practically acquainted with) — with the Wellraan stripper, with 
the licker-in or not, as required, with the railway box and the 
railway head attached, shows na vast improvements. While 
their cylinders may not all be turned quite so nicely as they turn 
them across the water, still, I think, as constructed, — espe- 
cially by the Saco Water-Power Shop, — they are very accurate 
indeed. Within a year I have put in two or three hundred; 
and we tested them, before they were clothed, with a point, — 
had it done very carefully; and out of the whole lot I didn't 
find more than one or two that were out any to speak of. We 
called them good enough, — not perfect by any means; but I 
have yet to see any machine, or anybody, that is absolutely 
perfect. I have worked on English fly-frames and on English 
cards; and certainly I never saw any perfect. I have yet to 
learn that perfection exists in common machine-shops, or in 
any shop, this side or the other side of the water. Therefore, 
I rise more particularly to express myself with regard to this 
improvement on cotton cards. I cannot conceive of any ma- 
chine in the cotton department, or, in fact, in a cotton-mill, 
that has been improved more than the cotton-cards, — the 
various kinds of cotton-cards, — for the last ten years. We 
used to think, when we had a card of thirty-six inches tbat 
had twelve tops, that that was a great improvement over the 
eighteen-inch cards that had twelve tops, and the twelve-inch 
doffer; finally it was changed to twenty tops and fifteen-inch 
^^ doEFer. There was a great improvement, not only in the ruu- 
^L ning of the card, but in the work you could produce on it. 
^H I know very well, in the old mill, where we had thirty-six-inch 
^H cards, with twelve tops and twelve doffers, if we could produce 
^H twenty-five pounds to a card, it was considered good work. It 
^H would hardly be considered up to the modern standard of 
^H forty-Sve pounds to a card on a thirty- six-inch card. There- 
^H fore, I think there have been very gi'eat improvements in cards. 
^H I never have had any especial practice on revolving flat cards ; 

^H hut I have seen some revolving flat cards that seemed to ma 
^K not exactly suited to this latitude, to say the least. 




Mr. BUTTERWORTH. I will offer a few remarks only np< 

this matter. Of course I am not prepared to go into miimti 
matters, in a comparison of your carding with ours ; but whaq 
I wish to say is this, — that there is something ahout it wbid 
is entirely diEFerent from ours. I am alluding now to iht 
finished work, to the results. I am not alluding to any mechtu 
ical detail ; only I may say, that, in passing from one mill 1 
another, I have observed certain mechanical defects in connec-V 
tion with your cards, that we haven't in ours. But the finsl ■ 
result of the carding is different from ours. What I mean 
by that is, that there is a rawness which we don't experience, 
as a general rule, from our modern cards. There i^ a rawness j 
in the carding from your modern cards that I don't notice iif 
ours. It always grates on my feelings to gee cotton come froikf 
the card looking as if it hud hardly been near the cartler. ifl 
know that you are wedded to your style of card ; but there is ■] 
something about the revolving flat card, — something about ths 1 
principle of it, and something about the working of it, — whicht ■! 
I think, if you were to take it into careful cousideratiou, would' J 
lead many of you to change. 

I have one remark to make with respect to your picking, in 
comparison with ours, and that is this, — I find that the aver- 
age number of beaters you use is something like five or six: 
with us it is from three to four. 

I never had an opportunity to look into but one of yoai 
scutchers; and, to say the least, I was shocked upon looking 
into it. However, I have only had the opportunity of lookinff' 
into this one; but that, I believe, is only two or three yeati^ 
old. The point I wish to bring before you is this: that, whilel 
we clean cotton considerably dirtier than what you have here,1 
and work with three heaters, or four beaters at the outside, yoal 
use six or seven. There is something wrong there, I don't-fl 
know whether the machines you are working with are the result! 
of the suggestions of the men who have to work them, or araj 
simply machine-makers' machines. Of course, if they are sim-l 
ply machine-milkers" machines, I would not pick them up oiitl 
of the street! but, if they are the result of practical observa-l 
tious, then it is all the greater pity. That is all I could sayl 
with reference to thiit. 

Taking the whole thing collectively, I must say, that, as?! 
regards picking and carding, you ai-e hardly iu the race to-day. J 



So far as spinning ia concerned, perhaps I would not go so far 
in my statement ; but I don't believe you even give spinning a 
fair chance; that is, comparing the ring-frame with the mule. 
If you take the cost of tlie pruduction, you have it on the side 
of the ring-frame at once, because you compare the small 
mules — you compare with mules of from five hundred to per- 
haps eight hundred spindles ; whereas, if you put them beside 
our mtdes, you have to compare with a mule of fourteen hun- 
dred spindles. And the talk is of going even to a greater 
length than that. However, that is not a matter which has 
been gone into. But as these are, perhaps, the only remarks 
that I shall make, I thought it an opportune time just to men- 
tion the matter. 

Mr. Alfred Clabke. I am a mnnufacturer of lappers, and 
there are card manufacturers and other machine makers here. 
Mr. Butterworth has condemned the American-made lapper aa 
compared with the English-made lapper, and I will ask him 
(for he is a practical man, and he must know, if he hiia looked 
into the American lapper) where the difference exists between 
that and the English ? I will tell Mr. Butterworth that I 
nnderstand both machines thoroughly. I can tell him the 
dimensions of almost any machine he can mention ; and I fail 
to see, myself, where the wide difference exists which calls for 
the invidious comparison he has made with regard to the Ameri- 
can lapper. I can assure the gentleman that there is no such 
poor work put into any part of our lapper as there is into the 
English machines I have seen. Better work is done at our 
foundries on eastings than some of the finished work on English 
machines. I would aak Mr. Butterworth to point out to nie any 
one instance of superiority in workmanship in an English 
machine, and, with regard to the results of the latter, to tell me 
where the difference exists between an English and an Ameri- 
can machine with three heaters. I have yet to learn where the 
difference exists, either in the arrangement or in the architec- 
ture, as we might say, of the machines. I will challenge Mr. 
Butterworth to produce a machine from England that eontaina 
the high quality of workmanship that the American lapper, 
which I will produce, contains. 

The Pkesident. I will remind the gentlemen that this ia 
not a discussion of the relative merits of American and Eng- 
lish machinery. It covers the whole question of improvements 
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in machinery in all departments during the lart twenty years ; 

an<i I hope that no further invidious comparisons will be made. 

Mr. BuTTERWORTH. If the President will excuse me, I will 
not go into the discussion at all. I rise to correct my friend, 
and to say that my remarks were eonflued to general results of 
the work from the different processes. I am not here, at all, ta_ 
reeomuieitd English machinery. I didn't come here for thri 
purpose, and it is not my intention. In fact, speaking as sfl 
Englishman, — that is to say, belonging to England and with thi 
idea of remaining ever so, — I should say to you, "Stick to your' 
ideas: it is all the better for us," I would just make one little 
remark with regard to coustruetion of lapper machines by 
Americans (and it applies to other machines as well), and that 
is this, — you take an English ijivention, and you will work it 
over; you will make this altenttion and that alteration for the 
very purpose of making it into an American machiue. Auy 
thing tliat goes in this country must be American, That is the 
fact of the matter, so far as my observation goes. 

Mr. Garsed. Mr. President, I am delighted. First, I waoj 
to address my friend Barker. He says that some years agcfl 
each card delivered into a single can, and that can was carried^ 
to the drawing-frame; and he cites it as a very great improve^J 
ment, that we now have railway heads and these lines of cards 
delivering into a great mass of cotton, to be drawn by a pair of 
drawing- rollers, 1 have no doubt that he thinks it is a very 
great improvement, but I differ from him very widely indeed. 
I am by no means certain that we hadn't better go back to t 
single card to each drawing-frame, and let the railway head g 
to the four winds of heaven. I want now to say a word to tafM 
friend Leigh. I have watched his father's invention of a trav-f 
elling flat card for a great many years, almost from its incep-J 
tion; and the great difGcultj in that card has been, so far as 
my judgment goes, the utter impossibility of making the bends 
flexible. Notwithstanding they call them flexible, you cannot 
possibly make it concentric with the cylinder shaft, unless you 
make every single inch of it flexible. If you can, please I 
me how. I don't thiuk you will flod a man among very niaay4 
who will have the ability to set them. You cannot have the 
beud entirely concentric unless you have it divided up small, 
say, probably, one inch. So much for that. 

Now, I did not say a word, when I was up before, i 
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whether the English card was better than the American, or the 
•French, or any other. I said that the card was crude. It is 
as crude as it was twenty-five years ago, so far as accuracy 
of workmanship is concerned. The gentleman says that we 
must not expect perfection : I don't say we should, but I will tell 
you how perfectly some of these things are working. A few 
days ago 1 was at the electrical exhibition in Philadelphia. 
Pratt and Whitney had a lot of gauges there in which I took 
considerable interest; and the gentleman who had charge of 
the exhibit took a gauge out of the case with a piece of steel 
that just fitted in ; but, the moment he applied his thumb and 
finger to cause expansion, it dropped out. That is what we are 
doing in this country, and that is what I wished tx) provoke this 
discussion for, and to keep it going. Show me a card where the 
cylinder is put upon the shaft by means of a cone, — or any 
other means, except the miserable set screw, — that any man 
living can tell how long it will remain accurate. I want to see 
that on a Wellman card made by a machine-shop in this country. 
This is a point that wants attending to. I won't say any thing 
about the size of the doffer, for the nearer we get the doflfer to 
the size of the cylinder, the better card, I think, we will have. 
I think when we have a travelliug^at card, with the bend flex- 
ible and concentric with the cylinder, we can probably find 
an American who will have brains enough to manage it, or any 
other machine that is made on the globe. I think so. But we 
have been trained in this country to make machines that were 
fashionable with the public. The Wellman card is understood 
by nearly every American grinder. If the English card would 
work better than the American, we certainly would adopt it 
after a while ; but it doesn't seem to be adopted. There are 
some in this country, and some are wonderfully well made and 
wonderfully well handled ; but they are exceptions to the rule. 
As I said before, it takes a skilled man to handle it. I have 
nothing more to say at present. 

Mr. Atkinson. I was somewhat surprised, Mr. Chairman, 
at the observation made by Mr. Butterworth with respect to 
the excessive number of beaters in the opening and picking 
room in this country as compared to England. I suppose he 
will admit, that a few years since there were many more beaters 
applied to cotton in England than there are to-day in their 
scutcher department, and that there has been great progress 
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in diminishing the number, and in less working of the cotton 
there now. I think, if he examined a little farther, he would 
find, that, in the best practice in this country, the number of 
beaters in the opening and picking room has' been as much 
reduced as it has been in England, and that the best practice 
in this country corresponds very nearly with the practice in 
England on that point. There is also another point that rather 
surprised me ; and I think we ought to thank' Mr. Butterworth 
for coming out so frankly, and making this discussion. He 
says we get an English machine over here, and attempt to con- 
vert it into an American machine. So we do, and we do it 
rightly. We had the misfortune, in j^ast years, to import 
ring-spinning from England ; and some gentlemen, I don't 
know whether they are in this room or not, have the misfor- 
tune of attempting to run it at the preserit time. As compared 
with what Mr. Draper now builds, there would be no compari- 
son. There has been vast progress. The attempt was made 
in England to import the American ring-spinning machine, and 
to convert it into an English machine ; and the first examples of 
that were what I didn't care to characterize, and which those 
who now use them wish they had never imported. The ring- 
spinning machines which I saw in England seven years ago 
were as different from the ring-spinning machines there and 
here now as chalk is from cheese. We are discussing the 
progress in twenty years. The enormous progress in the con- 
struction of the ring-spinning frame in England has been fully 
equalled by the progress that has bfeen made in the con- 
struction of the same machine here. But, when you come to 
carding, I ask any manufacturer here if there has been that 
progress in the mechanical construction and in the accuracy of 
the adjustments of the American card, that there has been in 
the construction and accuracy of the American ring-spinning 
frame ? I think you will all say there has not. But, so far as 
the English card is concerned (not comparing one system with 
another, but speaking merely of the card itself), there has been 
as great progress in its mechanical accuracy and adjustment, as 
compared with its prototype of ten years ago, that there has 
been here in the construction of the spinning-frame ; and it is in 
the perfection of the carding engine of the present day that, I 
think, they are excelling us more than in any other department 
of the factory — if they excel us anywhere else, which I doubt. 
Adjourned for noon recess. 
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AFTERNOON SESSION. 



The members re-assembled at the hour appointed, and the 
discussion was resumed. 

Tha President. During the discussion thus far, an attack 
has been made upon picking and upon carding; but none has 
been made upon roving or upon spinning. If any one has 
any thing to say against either of tliose departments, we should 
be glad to hear it. I suppose Mr. Draper can tell us as much 
against spinning as any man. 

Mr. Draper. I beg the pardon of the presiding officer, but 
I don't think I fully understood what he said. 

The President. We should like to know, sir, whether 
spinning has kept pace with the other branches during the last 
twenty years. Some of us think it has not. 

Mr. Draper. Perhaps I am not as good a judge, Mr. Presi- 
dent, as some others in regard to the matter ; but one thing I 
am sure of, — if it hasn't made good progress, it isn't because 
I have not given my best endeavor to make it. A gentle- 
man said to me the other day, — and there is no harm in men- 
tioning it, because you can judge better after that: it was 
with reference to the treasurer of the Dwight Mills, — that, 
with substantially the same number of spindles, he was pro- 
ducing forty per cent more, in consequence of the changes he 
had made in his spinning department within a comparatively 
few years. And he was doing it without any practical addi- 
tional cost for labor, and at a saving of power from what he 
was using to begin with. Now, that indicates the real state of 
things. 

The President. During what period do you say? 

Mr. Draper. During the period of ten years. The element 
of spooling in connection with spinning has been- improved by 
the improvements in spinning almost as much as the spinning 
itself. The spinning has not only been improved, and the cost 
reduced, both in the labor and in the power required to spin 
yarn ; it has also been very much improved in quidity, and the 
waste lessened very much. The ordinary ring spindle that was 
in most extensive use for spinning warp yarn at six thousand 
turns, made a great deal of slack yarn ; and the bobbins were 
inclined to rise up on the spindles, and make a great deal 
of waste in winding out of its proper way. As you can see, if 



the bobbin should lift up, it would wiud down low on the taper, 
and all become loose and tangled. With regard to the Bpinning 
of the filling, and the progress that has been made in that 
department, I am not no well prepared to speak ; but this I can 
Bay, that I have no doubt but what in this country, without 
regard to what may be said of any other countries, that the 
improvement in the coat of spinning and in the cost of weaving, 
in connection with spinning of filling, is very much greater than 
it is on warp. In fact, I believe that you could better afford, 
if you were going to build a print-goods mill to-day, to put in 
mules, to spin your warp, and put in the best constructed 
frames -to spin your flUiug, than you could to turn them 
around the other way, and spin your warp on frames, and 
your filling on mules. We have this so we can get statistics 
about it now. We have a large mill; in fact, the new Flint 
Mill in Fall River, Twelve or fifteen 3-ear8 ago, they told us 
we could not make proper print goods, unless both warp and 
filling were spun on mules, that there was a certain softness 
about it. Then they went on, and became thoroughly con- 
vinced that they could make cloth that would answer the 
purpose of printing; and almost all printers, those that made 
their own cloth and printed it, made their warp on ring frames, 
and the filling on mules. Now we have come to a state of 
things where they make both warp and filling on mules ; and I 
am told that the goods from that mill have the preference over 
any other goods that are made in the Fall-River market. At 
the same price buyers will take these goods in preference to the 
others every time. They are weaving more per loom than any 
other mill is weaving, or has woven in Fall River, in conse- 
quence, as they claim, of its being made on frames, and run ou 
bobbins in such a way that it don't break so much in the shuttle ; 
and it runs so long that the weavers prefer it in that way. And 
the last estimate 1 had of the whole cost, taking in the filling 
and the warp, — No. 36 filling and No. 28 warp, — was only 
one and one-eighth a pound on the average, the whole cost of 
spinning. 

The President. You mean the picking and the carding? 

Sir. Draper. No ; I mean in the spinning-room simply. 

The President. You said just now that a party had made 
a statement that he was doing forty per cent more work than 
t<.'n years ago in his spinning. 



Mr. Draper. Yes. 

The Prksident. How much of that forty per cent ia due 
to the improvement in spinning itself, and how inucli ia due to 
improvement in other departments. 

Mr, Draper. That is a. question that I conid not answer 
without referring to the gentleman himself, I can only say 
that, in his conversation with ine, he made no reference to any 
special improvements in the other departments? 

The President, There is, no doubt, some of it due to that. 

Mr. Draper. Well, I am the poorest man in the world to 
talk about what I don't kiiow about: I prefer to say I don't 
know. I heard a gentleman make an interesting statement the 
other day, which, although perhaps not e^sactly germane to 
this, I will repeat. A reliable man told me, that, on the ques- 
tion of weaving print-cloths, he was getting his weaving done 
at just one-half the price per yard that they paid in 1863, and 
that his weavers were making some two dollars a week pay 
more than they made in 1863 at double the price per yard. 
That would give you a good indication of the improvement that 
has been made in that department. 

A gentleman suggested that the difference between a gold 
and silver basis might have some connection with the statement 
just mode. Mr. Dbaper replied : I can only say that the gen- 
tleman did not refer to that. The probability is, that had not 
begun to have much effect in 1863; if it had, the price would 
have been higher than it is now. He didn't say in gold ; ha 
simply made the statement. I will say who it was : it was Mr. 
DaoielsoD, Mr. Lockwood'a son-in-law, treasurer of the Daniel- 
son Mills, and also treasurer of the Lockwood Mills, in which I 
have an interest. He told me he got his cloth woven now for 
eighteen and a half cents, and he told me how much he paid in 
1863; and you have all I know about it. If you will excuse 
me, gentlemen, from saying any more, I will retire. 

Mr. Atkinson. Mr. Draper has referred to one interesting 
fact. You all think that you employ your operatives. That is 
a great mistake: thay emplny you.. They employ you to place 
the best machinery at the lowest cost, to put it in operation. 
You secure from it, each year, a less and less proportion 6f the 
price of the goods, a less and less rate of profit on your in- 
vestment; you relieve them from the arduous and noxious con- 
diiious of labor by every sanitary device that can be discovered 



70 



and applied ; you divide the gain, which ensues from inventi 

and improvement in part to the consumer of the goods, and s 
the rest i» disposed of by increasing rates of wages. The anal 
sis of the figures of any factory, especially of a factory which has 
gone on successfully from the beginning for its owners, without 
having its capital stock cut down, and without going through 
the process of bankruptcy, ivill prove this statement. Reference 
has been made to the higher rate of wages in the use of loodem 
machinery in the mill of to-day as compared with 1863. Th) 
question asked is not absolutely answered by Mr. Draper, aui 
probably cannot be here, as to the ratio of that advance; 1 
this is the fact, that good weavers in good employment to-d 
receive a larger share of the joint product of labor and i 
in money, in gold coiu, than they did in mock money, ( 
greeubaeks, in 1863, 1864, and 1865. If you take each t 
of five yeai-a, subject to such tempomry fluctuations and varia-1 
tions as the one which we have upon us at the present time^. I 
you will observe that the steady effect of the employment of thtt j 
capitalists hy the laborers, is to secure such conditions for their J 
benefit as will give them a constantly larger and larger share 1 
of the product, higher rates of wages, and better conditions of I 
life. I think it would be exceedhigly interesting for any raan 1 
who is in charge of a mill to-day, to do as J have done witb,^ 
certain old records, — get out the old hooks, and trace down thri 
increasing quantity of machinery per operative, the decreasinjn 
cost of labor per pound or yard, and the increa.sing rate < 
wages, which mark every five years for the last fifty years. 
Fortunate it is that it is bo; for, after all, of wliat use would 
capital be to the world, except it did result in benefit to the_ 
wage earners, who constitute fifteen out of sixteen of the wbolt 
working population ? 

I said to Mr. Draper, as we left the room at the close of t 
morning session, that the trouble with carding-raacbinery and 
the like in this country had been, that it hadn't happened that 
any Sawyer-Draper combination had taken hold of the carding- 
rooci ; and that we should reach the same results which I think 
we have reached in the improveineflt of spinning, when a 
Sawyer-Draper combination dues take hold of the carding-rooro, 
and accomplish what that combination has accomplished in J 
reference to spinning. Now, I want somebody to attack thatJ 
proposition, aud pitch into Mr. Draper, and not ii 
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Mr. BuTTERWORTH. Mr. President, I should like to say a 
word ; and it is more to correct Mr. Atkinson in one or two 
remarks that he made this forenoon, than it is to make any 
further remarks upon what has been said this afternoon. If 
you remember, he asked the question about the number of 
beaters ; and he said, or at least I understood him to say, that 
his experience was, that they had very much decreased the 
number of beaters in America during the last few years from 
what they had used in former years ; and I also understood him 
to say that he questioned very much the correctness of my 
statement. However, let that be as it may, he seemed to ques- 
tion that you were putting cotton through as many as seven 
beaters, and claimed that you had decreased the number of 
beaters considerably, I think one-half. Well, if that be so, 
from what I saw the other day, at one time you must have been 
putting cotton through something like fourteen beaters. That 
has come under my own observation in the last few days. 
That is, I have seen cotton put through seven beaters, — the 
porcupine cylinder and six beaters. Now, I don't wish you to 
go away with a wrong impression, thinking that I am endeavor- 
ing to stretch any thing here. I am not doing so. I say that 
the general rule is from five to seven beaters in this country, as 
far as I have been able to observe. In England it is from three 
to four. 

With regard to ring-spinning and ring-filling, an idea has 
occurred to me while I have been sitting here. I have no need 
whatever to repeat my views upon the question, because you 
know them. But I have just been thinking, should I happen 
to come to America in October, 1894, I should not be surprised 
to hear a question up before this Association as to the difference 
there was between your finished goods then and the goods you 
made in 1884. That is to say, there will be something different 
about your finished goods then, from what they are now ; some- 
thing peculiar, a better finish, or something which you do not 
quite understand. I should not be at all surprised, in 1894, to 
hear a question of that kind raised. Now, the Bradford spinners 
say to-day, so far as I am informed, that it is very unfortunate 
that they have gone into the French system of spinning their 
worsted yams. It is very unfortunate that they have done so. 
A few years ago their trade was entirely locked up in conse- 
quence of the French goods taking the place of their hard, 
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smooth goods. And so it is with fashion. Fashion goes arouol 
in constant changes; and I maintain that it is impolitic for a 
body to attempt to force a certain class of machines upoa I 
community, or upon a lot of spinners, in opposition to oth< 
forms, when it is known that the two systems of spinning » 
entirely different, one from the other, and produce two entiw 
different results. My argument is this; I believe in ring-si 
niiig, but I am also a believer in miile-spinning ; and I i 
think you will ever be able to do without either. With reganj 
to ring-frames, in point of cost, I acknowledge, that, so far i 
warps are concerned, you can produce them more cheaply tha^ 
you can upon the mule ; but, as far as spinniag is concerned, i 
is a question whether you can do it move cheaply, or whetharB 
it is advisable to do it even if cheaper. 

Mr. Gaksed. I should like to ask Mr. Rutterworth wheth< 
mule-warp will sell in England, alongside of ring-waip c 
same kind of cotton, at a reasonable difference in price? 

Mr. BcTTEKWORTH. Ring-warps won't sell at all in Ei^ 
land, for you can't make them to sell. You can't send 1 
away on the bobbin ; and but oue mill yet has attempted to s 
ring-warps on the beam, and I believe that is a failure. 

Mr. Garbed. I would modify the question a little, and i 
what would be the reatdt with flyer-yarns and mule-yarng, i 
the same number and same quality of cotton. 

Mr. BuTTEEWOBTH. I don't think there is one mill in Eng- 
land that uses the flyer-yarns now. If they don't use i 
warps, they use ring-warps; and that is the extent to whi 
ring-spinning is coming largely into use. That is to say, o 
that make their own warps are putting in ring-frames for t 
warps in preference to putting in mules, but not for fill 
We have one or two instances of firms that have tried the r 
filling ; and, for certain classes of goods, it answers the purpose. " 
It does not answer for other classes, neither does it here. I 
have had facts brought to my notice which I intend to make 
use of after I get home. I cannot go into them here, because 
I wish to give the matter a careful consideration, 

Mr. Gabsed. I was simply trying to get at the difference 
in price between mule-warp and ring-warp, so that we i 
have something to judge by. What prejudice, if any, is thel 
against mule-warp ? 

Mr. Butte It WORTH. There is uo prejudice against mul6> 
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warp, bear in mind. li is the cheapness of the cost. When 
it €omes to the question of weighting the warp, the mule-yarn 
is preferable. The mule-warp will take more size than ring- 
warp will. 

Mr. Garsed. That is what I wanted to get at. We know 
nothing about weighting warps in this country. • 

Mr. BuTTBRWORTH. I don't think you know any thing 
about weighting warps ; and, if that is a matter over which you 
can laugh, you are quite welcome to it. But allow me to tell 
you this, — the manufacturer in England is an abused individ- 
ual, if there is one in the world. The sin of weighting does not 
lie at his door. But I will tell you something more through 
one of your papers about that matter some day. You may look 
out for it. 

Mr. Draper. We might turn the gentleman's remark, that 
he hoped we would keep on using certain cards, and say that 
we hope the English will go on spinning their filling on mules 
instead of ring-frames. 

Mr. BuTTBRWORTH. I believe we can afford to do that. I 
believe we can afford to keep to our mules, because it is my im- 
pression — and I have seen nothing yet to remove that impres- 
sion — that you can do more with a mule than you can with a 
ring.frame. 

Mr. Draper. I presume you can do more with any thing 
than we can. 

Mr. BuTTERWORTH. I don't think so at all, and I don't 
want you to get into that spirit. I have just been having a 
few words with Mr. Atkinson about a matter of that sort. I 
didn't come over to this country with the idea of creating ene- 
mies : I came over with the expectation of making friends, and 
I should be very sorry to go back under any other conditions. 
I say that I have seen a great deal that I admire in this coun- 
try, — a great deal. I concede that it is a big country. I find 
everybody that I meet with, on every hand, makes use of the 
same expression, — that it is a big country. And it is a big 
country ; but, as I said to Mr. Atkinson, the people know it 
too. They don't forget it. I am afraid that is what makes you 
look so very little, in the eyes of other people. I say it with 
every good feeling : don't think I am at all personal about this 
matter. 

Mr. Atkinson. I sent down to my office, and have received 
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two or three docmtienta which I tholight might throw some 
light upon this discussion as a whole. The question is. To what 
extent has the general improvement in machinery in each of 
the four departments increased the capacity of tlie average 
operative. I hold in ray hand the pay-roll for twenty-six weeks 
of a standard sheeting-mill, for the six months ending Nov. 27, 
1830, hi which each department is reduced to day's labor and lo 
dollars. And I observe in Mill No. 1, in the carding-room, over- 
seers and second-hands did 1,977 days' work for i'1,915. The 
total days' work was 5,422. In Mill No. 2, there were 2,078 
days' work of overseers and second-hands out of a total of 
5,324. You will observe that the overseers and second-hands 
earned a dollar a day at that time : the machinery was operated 
from thirteen to fourteen hours a day, and the operatives in the 
room, — the speeders and lap-tendera, etc., — earned an average 
of from forty-four to fifty-four cents, averaging, perhaps, fifty 
cents a day. The greatest disparity, of course, is in the card- 
ing-room. The proportion of overseers in the weaving-room 
was 638 days' work to 14,000 days of all others. Therefore, 
you observe that the greatest progress must have been made iu 
the carding, even tliough the carding be the most deficient de- 
partment at the present time. Now, that book furnished the 
basis of the tables which I published, going to show that wages 
had increased from $164 gold, for thirteen and fourteen hours' 
work a day, in 1820, up.to #290 gold in 1884, as far as we have 
gone. And notice how the capacity of the operative has iu- 
creased, from 4,321 yards a year of standard sheetings to 28,032 
yards, almost 30,000 yards, owing to the changes which have 
been made. This is all shown here in this table, together with 
the cost. Most of you have seen it. Perhaps it is presump- 
tuous for me to think it would be worth perpetuating in your 
records ; but I should be glad to have it done if anybody thinks 
it worth while. Now, we will pass on to see what this all means. 
What is the ratio of operatives to spindles and product-, in point 
of number? In taking the census in 1880, while all the docu- 
ments were in my bands, I sorted the mills south of the Po- 
tomac from the mills north of the Potomac, and made such 
corrections as, in my judgment, seemed to be suitable for the 
various differences ; and the final result was, that for the same 
work there were thirty operatives, plus a fraction, to a thousand 
spindles south of the Potomac, and fifteen operatives, mioaa 1 
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fraction, to a thousand spindles north of the Potomac. Now, 
if we could get some such comparison as that with Lancashire, 
we should have a pretty certain standard as to who is ahead. 
I have here a book which was loaned to me by another English 
gentleman who is here; hut how much it means, and what it 
means, I do not yet know. I observe, that in Oldham, in 1883, 
there were 72 of what are called the co-operative spinning-com- 
panies owning 5,183,000 spindles out of about 11,000,000 spin- 
dles which there are in the town. In these 72 mills, there are, 
according to this book, 14,794 operatives employed. Now, di- 
vide 5,132,000 by that, and we get a proportion of 2^^ opera- 
tives to 1,000 spindles. This number, of course, only spina the 
yarn, and does not weave it or dress it. It includes the cai-d- 
ing and spinning. If this book is to be depended upon, the 
ratio of o[>eratives to spinning-spindles is less than 8 to 1,000. 
Now, bow much is it over here? 

Mr. DaAPEB. A girl will tend 1,000 spindles here in spinning. 

Mr. Atkinson. I put the question as a question to be con- 
sidered. When I was in England, I observed that they have 
gone so far as to adjust the exact width of the mill to the exact 
number of spindles a mule will carry with the lowest cout of 
operation: 128 feet the width of the mill, and 1,058 spindles, I 
think. A man and a boy will tend 1,300 and odd spindles on 
a lesser gauge. I should like to ask Mr. Butterworth if that 
is about the ratio. 

Mr. BOTTEBWOETH. It is about a fair ratio, although it is 
rather less now tiian when that book was published. With 
regard to the length of the mules, a man and a hoy will lend 
1,400 spindles; the ordinary mules carry between 1,000 and 
1,100, and sometimes exceeding 1,100 spindles. 

Mr. Atkinson. It is my impression, that, for the accomplish- 
ment of the work they undertake to accomplish, — it may be 
work we don't want to accomplish, — their work is done with 
less proportiou of operatives to a thousand spindles than the 
work is done here. How much that means, if it means any 
thing, I cannot say; but, so far as quantity is concerned, of 
sufficiently good quality for the purposes for which they want 
it, they have reduced the ratio of operatives to the number of 
spindles to less than ours. On the other hand, I am inclined 
to think >we have reduced the proportion of operatives to a 
thousaud looms in a degree greater thau tliey have there; su. 
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when yoa come to balance the whole, it may be about the b 
But, as we are now considering the advantage of one system i 
carding or spinning over the other, this ratio may be a factor i™ 
the computation. You will observe that any attempt to com- 
pare cost by way of a comparison of rates of wages, may he 
utterly fallacious. Rates of wages are lower in the South thai 
in New England j but if twice the number of operatives is 
ployed, how does the rate of wages affect the cost of prodtu 
tion? 

Mr, Prat. I have been listening, hoping that some one elsi 
would bring this point up here. We have had the cards on tbi 
floor, the machine-makers have been slapped between the eyei 
but nobody has yet said who can card the poorest cotton, a 
make the best yarn. I am not in the business now; but, in"! 
years gone by, as yon know, I was among the largest importers 
of English machinery. I am just now figuring on a new 
American mill ; and, from all appearances, the carding will be 
English. The treasurer of the concern arrived in New Yotl 
last week, after spending two or three mouths in England, a 
he has brought me back some stunning figures, — there is no ' 
use putting any otiier adjective to it. We talked this morning 
about the old Wellman cards, and we can talk about all the 
others ; yet what my friend Garscd said this morning remains 
perfectly true. There is too much wire in contact with the 
cotton. Tlie English print'cloth makers wil! take a certain 
proportion of Surat cotton that there isn't a man in thiB-i 
room can spin to a No. 8 yarn with American machinery — 
take their grades of Brazilian and East-Indian cotton, witJ 
about fifteen per cent of ordinary American cotton, and make 
No, 32 yarns. There isn't a mill in Fall River, Lowell, Nashua, 
Manchester, or anywhere in the United States, that can make 
good standard print-cloths out of it. Now, if we are so far;! 
ahead, why can't we do it ? I am not interested to-day in i 
man's machinery, and I have no personal motive in advocoddj 
an American card or an English card. Now, there is another 
thing connected with English carding. I am sure sevemi of 
the gentlemen present who have recently been in England can- 
not but corroborate what I am to say, and Messrs. Atkinson, 
Draper, Weeks, and others, have lately had opportunity to see 
and realize it ; and that is, that, in the modern English mill, thejf 
card a good deal more per card of an inferior grade of cottc 
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and do their work for less dollars and cents for eac6 and every 
hundred skeins or hundred pounds of yarn that they make, than 
we can do it here. 1 believe there are some interesting figures 
to be developed from that, if some of our members will make a 
study of it for the next six months, and get at the facts. The 
figures brought home by the gentleman to whom I have re- 
ferred, show, that, in the modern English mills, they are open- 
ing, picking, carding, and spinning their cotton for less per 
thousand spindles than the best New-England men are doing, 
providing my information from parties to whom I applied is 
correct ; and a detailed statement is now in the course of prep- 
aration. And the largest factor in the saving is in the carding 
and preparing the cotton. The gentleman does not believe 
they are ahead of us in the spinning, and I cannot say that he 
bears out all that my friend Butter worth claims with regard 
to the most modern mills. But it may be that Butterworth 
hasn't got hold of all our vagaries and eccentricities; and, 
possibly, my friend in the English mill has got a wrong im- 
pression in the same proportion. But, taking all the figures 
and the information we can obtain, it appears that they are 
doing their work more cheaply than we are ; and I have figures 
up to 18&4. Now, if this is the fact, it is not a question for us 
whether John Bull makes it, or Brother Jonathan; New-England 
manufacturers want to know it, and get what benefit they can 
from it. There are going to be a good many thousand cards 
ordered within the next few months, and they are not going 
to be ordered because this man or that man has got a patent. 
The test will be. How much can you card? how well can you 
card ? and how much will it cost? 

Mr. Pbvey. What is the cost per pound of roving prepared 
for the spinning-frame with English machinery as compared 
with American? There are several gentlemen here from Fall 
River who are prepared to give figures. 

Mr. Pray. I am not here to give any. I have only called 
the attention of some very intelligent gentlemen, yourself 
among the number, to the fact that there has been a sort of 
desultory talk here all day, but the one important fact has not 
been brought out yet; whether, with all the progress we are 
supposed to have made during the past twenty years, the com- 
parison between the American and English systems is in our 
favor. I undertake to say that the Englishman will take a lower 
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stock than we can, and make a better yarn ont of it. I woqIb 
like to get some accurate figures from any New-England mill 

Mr. Draper. I fail to see the bearing of any thing tLe I 
gentleman has said upon the question which is before the Asso- 
ciation. He has brought up an interesting question, but I fail 
to see what relation it has to the topic before us. 

The President. The Chair has allowed the discussion to 
take rather a wide range, for it has been almost impossible to 
con6ne it to the exact question. But the time has arrived 
when we should proceed to ballot, and I give notice that in five 
minutes that will be in order. If any gentleman has any thing 
to say in closing, we should be glad to hear from him. I will 
appoint Mr. Lippitt and Mr. Fisher to take charge of the ballot. 

Mr. Pray. I should hope that some committee might be 
appointed to take into consideration the subject to which I have J 
called attention. Let us find out what it does cost us. Myl 
opinion counts for nothing, nor any other man's; but let us.| 
have the facts. 

The President. That is a question outside the limits of I 
that now under consideration. 

Mr. Phay. I understand that, sir. 

The President. If no one desires to speak, we wCl nb\r] 
proceed to a ballot ; and I hope that every gentleman will vote. 
I will state the question again, so there may be no mistake as 
to its form: "In which of these departments of cotton manu- 
facturing has the least progress been made during the last 
twenty years; viz., picking, carding, roving, spinning?" IdJ 
depositing your ballot, you will deposit the slip on which i 
printed " picking," " carding," " roving," or " spinning," accord- 1 
ing, as in your judgment, it has made the least progress duringl 
the past twenty years. It is intended to cover the whole field | 
of cotton-raanufueturing, and to apply to progress anywhere. 

The vote was then taken, and the result was declared to ha§ 
as follows : — 

Whole number of votes 29 

Picking S 

Koving 7 

Carding 18 

The President. The next question for discussion is, "How 
should the common 86-inch top-flat card be constructed and I 
operated to produce the best results ; viz., As to size of doffer7j 
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Size of cylinder? Speed of doffer? Speed of cylinder? Weiglit 
of lap ? Draft ? etc." This question waa proposed^at the request 
of some gentlemen who are anxious to get the best results from 
this kind of a card; and, inasmuch as probably nine-teuths of 
all the cards in New England are of this kind, it has been 
thought desirable to get the opinion of gentlemen of the Asso- 
ciation as to their beat use. 

Mr. Atkinson. Although I have had to swear off from ex- 
hibitions myself, there is an exhibition about to open in New 
Orleans, which, it seems to me, this Association ought to take 
Bome notice of. 

The President. I would remind the gentleman that the 
question before us is ihe question of carding. 

Mr. Atkinson. I will move, then, that tliat question be laid 
upon the table. Carried. 

Mr. Atkinson. I now make a motion that a delegation be 
appointed to attend the New-Orleans Exposition on the part 
of this Association. I move that a delegation he appointed, of 
which the president shall be chairman, to visit the exposition; 
and that, unless members can be nominated here now who are 
Bure to go, the Board of Government be requested to appoint 
members who will make up the committee. Carried. 

The Pbesidest. We will now take up the question of card- 
ing. There must be some gentlemen present, among all these 
manufacturers, who are committed to the use of this 36-inch 
card ; what is known as the Wellman top-flat card. Some are 
using it to better advantage than others. We cannot all order 
new cards within the next sixty days or a year: we may not 
be among those who will order some of the thousands of new 
cards spoken of. Some of us must stick to the old cards. Now, 
some manufacturers know how to run these cards better than 
others do; and I know that there are gentlemen here who want 
to know exactly how to build, adjust, and run the common 36- 
inch top-flat cards. It is a question of some importance, although 
not of as great importance as some of the questions that come 
before us. Will some gentleman who has struggled with this 
matter give us the benefit of his experience? 

Mr. Gabsed. I am at present using 36-inch flat cards, after 
having used the English roller card. Up to the present they 



appear to be entirelr satiBFactory ; but, when we come to r 
over the statistics reported by the Oltlhiira spinners to their 
stockholders, and learn that in Oldham they are usiag a 40-inch 
double cylinder card, and selling 40's yarn at 183 cents a pound, 
and making dividends, it dues seem that there must be soma] 
reason for it that doesn't appear on the surface. Is it in thftl 
card, the additional quantity got from the card? is it in theil' 
additional length of mules? or where is it? We must not coii>9 
fine ourselves to the flat card. Invest the same amount ofl 
money in the Wellman card that you do in an Oidham card^'B 
and what would be the result ? It seems to me tliat there 
something in the economy of cotton-spinning, that we, in thi^fl 
country, haven't yet got hold of; nevertheless, our wages are^T 
probably, as sixt3'-two is to a dollar. That is, we pay a doU&i 
where they pay sixty-two cents, as far as I can judge. ButI 
that doesn't cover the ground that the president suggests, Wra 
have got these cards, and must make the best of them. If yoQ, 
put more than forty pounds a day on the 36-inch card, yo 
spoil your work; and, therefore, if we are going to get morf 
carding for the money invested in the cards, we must first find^ 
out what the Oldham card does to make Ko. 40 yarn of thttl 
stock they use. I am not by any means certain we could mati«T 
age the English card upon the material they use on the othecB 
side, aud make No. 403. 

Mr. Redford. I don't think it ie altogether in carding,! 
England, but there is a good deal in the mixing. When I wa« 
there, I noticed that in the picking-room they have more maHl 
chines with fewer beaters; that they are more particular iaM 
mixing their cotton, and are more particular in putting i^l 
through different macbtues, and douhliog it ; and, by that meanB, J 
they get a better lap than I have ever seen elsewhere, 
carding is practically the same that it has been for thirty yearSfl 
the principle is the same. My impression is, that it is the mix*T 
ing and the careful picking, and not too much picking. The^ 
have an opener that makes a lap. Then, they take three < 
those laps, and put them through a single beater-picker witbl 
a fan ; then they take four of these laps, and put them througbv 
an intermediate single beater-picker, and make another lap ; anclfl 
then they take four of these, and put them on a finishin 
chine. There they have four operations with pickers. NovJ 
in this country, just to save a little labor, you put two or threff] 
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beaters into one machine ; and I think that is where you make 
a mistake, and that is the reason why you need more beaters, 
in the aggregate, to do your work. I think you could do your 
work better if you put it through three separate machines. It 
would cost a little more, but I think the result would be better. 

Mr. BuTTERWORTH. I don't know that I am prepared to go 
fully into the matter of cost in England in comparison with 
America; but I can give you an instance of a mill of ninety 
revolving flat cards, managed by four men, with the addition 
of a man to carry laps, and another to take up the fly. These 
four men have the sole care of those ninety cards, producing 
seven hundred weight per card per week. The work is good ; 
and, when I say that it is good, I mean what I say. With 
regard to the cost of your picking-rooms, as compared with 
ours, a rough estimate of what you do and what we are doing 
is this : that ours costs no more than, if as much as, yours ; and 
particularly in some concerns where a great deal of handling 
of the cotton must be done before it comes to the machines. 
The arrangements that we have are different from yours from 
the very beginning. Then, as regards the quality and the 
character of the cards we put in : we put in a certain class of 
cards for a certain class of work. A mill is expected to go onto 
a certain class of goods, and they put in a certain card. 

The President. I should like to ask Mr. Butter worth if he 
knows any English builders who are putting in the American 
card, — what is known as the top-flat card ? 

Mr. BuTTEEWORTH. I don't know of a single American 
card in use there. 

The President. Not an American card, but an English 
card upon the same plan ? 

Mr. BuTTBRWORTH. I don't know of but one American 
card, and that I understood was put in more as a curiosity than 
any thing else, to experiment upon to prove its practicability. 
And, by the way, an idea just occurs to me with reference to a 
remark that was made by a gentleman here this forenoon, Mr. 
Clarke, about the hollow beater being a new invention. I can 
tell you it is an old one : it is five or six years old, and existed 
in England, under another form, long before it came over here, 
that is, in the form of an open cylinder, which accomplished the 
same end, exactly, that he claims ; but I don't know of a single 
machine that i& working to-day. 



Mr. Atkinson. I think Mr. Butterworth misuDdei-stood tly 
president's question, which was, whether there are any card 
used in England built on the Amerioau principle. 

Mr. Dbapek. I have been infoimed that Mr. Wellman li 
received a large ainount of niuney from England for his atrf 
per ; and, I believe, that is a matter of common information. 

Mr. BuTTEBM'OETH. You are referring to the Wellman card 
as an American : there are a few Wellman cards in existence 
there, and there are a few made. The only makers I know of 
are Dobson & Barlow. I was over there a little while ago, and 
I asked them if they made a large quantity of these cards, and 
they told me that they made a few; but what they did mako^J 
they said, went principally abroad. 

The Peesident. I should like to ask Mr. Butterworth whaf 
comparison he would make between a mill fitted out with the 
Wellman card, and one fitted out with the revolving top-flat 
card. That is, if one mill is fitted out with the Wellman card, __ 
and prepared to spin No. 40, and another with revolving top; 
flat cards, all other conditions being the same, will one i 
have much advantage over the other? 

Mr. Butterworth. I should say the one with the revol^ 
iiig flat card woidd have an advantage as four would be to f 

The President. Would it be appreciable? 

Mr. Butterworth. It would be appreciable, certainly, ' 
cause, in one case, you have nothing to disturb. You go to 1 
card, and stop it, and in half a moment you have thl cylinder' 
grinding; and. during the operation of carding, you grind the 
top-flats, and they are prepared ready for their work again. 
The card is constantly kept up to its work. It is always, as 
it were, in one condition, with the exception of the state it gets 
into when it wants to be cleaned. 

The President. What do you mean by saying it wouldj 
have an advantage as four would be to five? 

Mr. Butterworth. I mean, in point of labor, you wottlff 
want five men in the one case, where you would want only four 
in the other. 

Mr. Bedford. It is two to one where the men work side 
by side. 

Mr. Butterworth. All the mills I know of in England 
which have had the Wellman card have taken them out, and 
put in the revolving flat. 
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Mr. Redfobd. The best margin they have had in Oldham 
for the last four or five years is four and a half cents between 
the price of the cotton and the price of the yarn ; and you have 
got to get your waste and every thing out of that. 

Mr. Parker. There are several mills in this country using 
the common Wellman top-flat card, arranged for double carding, 
and spinning average No. 32 yarn, where the total cost of labor 
for picking, carding, and spinning will not exceed 1.8 cents per 
pound. 

Mr. Redford. The selling price in England is sixteen and 
a half cents, and I should like to see anybody who will spin 
the same quality of stock in this country at that price, and 
make a dividend. 

Mr. Pbvby. I should like to know if they enjoy over there 
making 408 yarn with a margin of only 4^ cents per pound 
between cotton and yarn sold ? 

Mr. Redford. They manage to pay a dividend, and have 
about as good a time as we get. 

Mr. BuTTERWORTH* I will give you credit in this country 
for making very nice cloth : your goods look very well. I was 
going to say that it wasn't you who were doing it, but it was 
your cotton. That is to say, you use a class of cotton we 
should be glad to finger in England for many classes of goods. 

The President. England buys our best cotton. 

Mr. BuTTERWORTH. It does not. You don't give England 
a chance to buy your best cotton. You have better cotton 
throughout the States, so far as I have been able to see, than 
we ever get for similar classes of goods. 

Mr. Atkinson. I don't believe the two statements are in- 
consistent. I suppose England does buy the very best cotton 
for fine working: special men are employed to buy the best 
cotton grown in the Mississippi Valley. 

Mr. BuTTERWORTH. For special goods, we have men out 
here after cotton regularly : that I admit. But when I spoke, 
I meant, so far as No. 32s are concerned, we would be glad to 
have a cotton equal to what you are making your 28s out of. 

Mr. Parker. I should like very much to bring out the 
difference in cost of operating a Wellman and a revolving top- 
flat card, and can give, approximately, the cost of double card- 
ing on a Wellman card. There are mills carding 45 or 50 
pounds per day of finished work, where the cost of carding 
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alone, including grinding, stripping of cylinders once a day, and 
a boy for taking care of the delivery side of the card, and 
keeping the alleys clean, does not exceed one-third of a cent 
per pound. 

Mr. Redford. I don't see how we can compare figures of 
the cost in this country and in Oldham. The English people, 
generally, don't go in for doing carding cheap ; they go in for 
doing it well, and putting in a machine that will make the best 
work from the poorest grade of cotton. The English people 
spend more money on their carding and drawing than we do ; 
after they get it past the drawing, then their economy begins to 
come in. I don't see how we can manage to make a comparison 
understandingly. They believe in giving the wire a chance to 
discriminate between the fibre and the dirt which is in the fibre, 
which they think the wire hasn't a chance of doing when the 
sliver is in a thick sheet on the wire. 

Mr. Pray. It isn't necessary to go to England for the 'fig- 
ures, for Mr. D. J. Johnston of the Harmony Mills has them 
so he can give them, approximately at least. He has, also, a 
range of numbers from six and a half to seventy, so he can 
cover the whole ground. I can give you the figures of three 
southern mills and four northern mills, with all the facts con- 
cerning the carding from the bale to the speeder, and including 
the ppeeder. 

Mr. Atkinson. It is rather hard to think of figures in the 
midst of discussion. When Mr. Butterworth made the state- 
ment that the cost of No. 32, for labor, was nine-tenths of a 
penny, it at first struck me as very low ; but I didn't think 
quick enough. There are plenty of mills that work at less 
than two cents a pound for 32 yarn in this country. That 
brings us to a very important phase of the matter. If it be 
true that we work at nine-tenths of a penny, or 1.8 cent, on a 
Wellman card, in competition with Oldham on the English card, 
then you come down to the real point which Mr. Butterworth 
brings out, — Do we use better stock in order to produce the 
same result? My observation is, that we do use decidedly 
belter stock in order to produce the same result. In other words, 
we do not clean dirty cotton, and get it into good form at that 
price. liut what of it? We can afford to use better cotton. 
When you come down to 1.8 cent per pound, our advantage 
of half a cent a pound — which is the paramount advantage 



85 



of New England as compared with Lancashire — in the price of 
cotton, enables us to use cotton a half a cent a pound better on 
our machinery, in the same work, and get the advantage of it. 
Tliere is where our advantage comes in. Now, then, if we are 
nearly ou a par with each other, using in Oldham the English 
carding system, and in this country the Wellman card, then the 
question comes. What will be our position when the American 
card is butit as accurately, and adjusted as finely, and is made 
as good a machine, of its kind, as the English card is of its 
kind? There is where we want to bring about a combination 
of the Sawyer-Draper kind, in order that every improvement in 
the carding engine may be forced into notice- 
Mr. Dhaper. I must object to my friend Atkinson bringing 
me in to do better than anybody else, but I will do the best I 
can every time. 

Mr. Atkinson. I have told Mr. Draper a good many times 
thftC he is one of the " necessary evils " of the cotton-manufac- 
turing of this country. He has done more to benefit it than 
any other man who ever lived. I am inclined to think that the 
best justification of patent laws is, that they hasten the in- 
troduction of improvements by making it for the interest of 
sagacious men to promote them in a way which the inventors 
themselves are seldom capable of. 

Mr. Pevey. The drift of the discussion here seems to have 
been in favor of English machinery; but I am an American, 
and I claim that American machinery is better than the English. 
I think the superintendents here will hear me out in saying, that 
American machinery will run better, and at a very much less 
cost, than the English. It costs leas per pound to bring the 
cotton into goods with American machinery than it does with 
English in this country. 

Mr. Pray. I am an American, and I would naturally prefer 
to buy American machinery. But, if the English machinery is 
capable of doing so much better work, I want to know it; and 
then it is my business to study how to accomplish the same 
thing. 

The President, Our discussions have not been, in all cases, 
to the point to-day ; but it is to be hoped that some good will 
come from our deliberations. Is it your pleasure that the debate 
be now closed, and that the Association adjourn? Carried. 
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H. C. Atwood . . . Williamsville Manuf. Co. . . Killingly, Conn. 
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E. H, Nutting . . . Hooksett Manuf. Co Hooksett, N.H. 
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JoboOldQeld ... P. O. Box 616 Med ford. Mass. 

Warren M. Oswell . Shirley Yarn Co Shirley, Mass. 

John G. Palfrey . . Manchester Mills, Boston, Mass. 

Francis J. Parker . . Monadnock Mills Boston, Mass. 

Walter E, Parker . . Paoilic Mills Lawrence, U&ss. 

John H. Parks . . . New Brunswick Cotton Mills, St. John, N.B. 
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Theophilus ParsoiivS . Lyman Mills Boston, Mass. 

William D. Pennell . Lincoln Mill Lewiston, Me. 

Haven C. Perhara Lowell, Mass. 

JohnM.Pevey Lowell, Mass. 

Moses Pierce . . . Norwich Bleachery .... Norwich, Conn. 

Thomas F. Plunkett . Union Manuf. Co N. Manchester, Ct. 

H. L. Pratt .... Canada Cotton Manuf. Co. . . Cornwall, Ont. 

Thomas Pray, Jr. . . P. O. Box 2519 New York City. 

J E. Prest .... Wampanoag Mills .... Fall River, Mass. 

A. M. Pulsifor . . . Barker Mill Auburn, Me. 

J. M. Pusey .... Delaware Mills Wilmington, Del. 

T. G. llamsdcll . . Monument Mills Housatonic, Mass. 

Robert Retlford . . Arlington Mills Lawrence, Mass. 

James Renfrew, Jr. . Renfrew Manuf. Co Adams, Mass. 

Roscoe C. Reynolds lewiston. Me. 

John Rhodes Millbury, Mass. 

F.H.Rice W. Boylston, Mass. 

Howard Richmond . Crompton Co Providence, R.L 

A. Robeson .... Fall River Print Works . . . Brookline, Mass. 

William F. Salmon . Lowell Hosiery Co Lowell, Mass 

H. Saltonstall . . . Pacific Mills Boston, Mass. 

Wm. G. Saltonstall . York Manuf. Co Boston, Mass. 

Eugene H. Sampson, Everett Mills Boston, Mass. 

Arnold B. Sanford . Globe Yarn Mill Fall River, Mass. 

Benjamin Saunders . Harbor Manuf. Co Niishua, N.H. 

J. H. Sawyer . . . Newmarket Manuf. Co. . . . Boston, Mass. 

John Scott .... Willimantic Linen Co. . . . Willimantic, Conn. 

John C. Sharj), Jr. . Canoe River Mills Taunton, Mass. 

E. M. Shaw .... Great Falls Manuf. Co. . . . Great Falls,N.H. 

Thomas S. Shaw . . Suffolk Mills Lowell, Mjiss. 

Thomas C. Sheldon . Sawyer Mill Boylston, Mass. 

George E. Sherman . Peabody Mills Newburyport, Mass. 

Charles M. Shove . . Granite Mills Fall River, Mass. 

George H. Simmons Ansonia, Conn. 

James B. Siner Lawrence, Mass. 

A. C Slater . . . . Linwood Mills Whitinsville,Mass. 

Robert R. Smith . . Greenwoods Co New Hartford, Ct. 

S. S. Spencer . . . Conestoga Steam Mills . . . Lancaster, Penn. 

Wilbur A. Stiles . . Victoria Mills Newburyport, Mass. 

J. M. Stone N. Andover, Mass. 

Joseph Stone . . . Pacific Mills Lawrence, Mass. 

Henry D. Sullivan . Naumkeag S. Cotton Co. . . Salem, l^iass. 
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George p. Taylor . . l.aniavster Mills Clinton, }las3, 

Richard Thackeray . Weetanioe Mills Fall River, Mass. 

E. A. TliisBell Lowell, Mass. 

Clmrlea E Thomas , ClitiUm Maniif. C« WoonBoeket, R.I. 

Edwin R, Thomns . ClinUin Manuf. Co Woonsocket, R.I. 

E. W. Thomas . . . Tremont and Suffolk SUIIs . I>]well,MftS9. 

William E. Trainer . Linwood Mills Linnrood Sto., Pa. 

C. II. Truesdell Central Village, Ct. 

Edmund E.Trne3dcII, China, Wubs'r & Peuih'ko M. Suncook, N.H. 

Albert F. Upton Boston, Mass. 

James Waring . . . NarniganHcll Mills .... Fall Rirer.'Masa. 

John Waterman , , Warreu Manuf. Co Warren. R I. 

J. W. WalUea Canton, Mass. 

T.B, Wattles . . . ChieopeeManof.Oo Chicopoo Falls, Ms. 

George W. Weeks . Lancaster Mills Clinton, Mass, 

Henry F. West . . . Washington Manuf. Cu. . . Gloucester, N J. 

Channing Wbitaker . Mass, Insiitute Technology . Boston, Mass. 

W. J. Whitehead . . V. Hudon Cotton Manuf. Co. . Hochelaga, P.Q. 

Charles £. Whitin Whitin Manuf, Co WbitiDSTiile, Mass. ' 

Charles P. Whitin , . Whitinsville Cotton Mills , , Whitinsville.Mass. 

Harry T, Whitin . . Rockdale Mill Northbridge, Mass. 

William H. Whitin . Whitin Manuf. Co Whitinaville, Mass. 

A. N, Whiting . . . Whiting Mills Oakdale, Moss. 

William S, Whitney . Pocaaset Manuf. Co Fall River, Mass. 

Eben Wilbur . . . IndianaCotton Mills . . , , Cannelton, Ind. 

Tbeoph,W.Wilmarth, New Orleans. La. 

Thomas Wilmarth . Saunders' Cotton Mills . . . Sanndersvi lie, Mass. 

A. L. Williston . . . Greenville Manuf. Co. . . . Northampton, Mass. ' 

George Wood. . . MilMlle Manuf, Co Philadelphia, Penn. 

William B. Wood . . Continental Mills Boston. Mass. 

C. J, H. Woodbury Boston, Mass, 

Daniel Wright . . . Appleton Co Lowell, Mass. 

Total number of Honorary Alembers 2 

Total number of Active Members, 223 




CALL FOR MEETING. 



Nbw England Cotton MANUPAcruKEKfl* Association, 

Boston, April 18, 1885. 

Dear Sir, — The stated Annual Meeting of the Association will be held at 
the Massachusetts Institute of Technology, Boylston Street, Boston, on 
Wednesday, April 29, 1886, at 10 o'clock, a.m., for the choice of ofHcers for 
the ensuing year, and the transaction of such other business as may properly 
come before it. 

An Afternoon session will be held, beginning at 2 o'clock. 

By invitation of the Board of Government, the following matters will be 
presented for consideration by the speakers named below, and by other 
members : 

Mr. T. T. Abbot of Easthampton, Mass., will explain his new process 
of Spinning Cotton directly from the Drawing. 

Mr. William H. Bent of Taunton, Mass., will exhibit and explain a new 
Self-acUnstlng Bolster for Mule-Spindles. 

Mr. Wilbur A. Stiles of Newburyport, Mass., will give an account of 
some experiments In testing various cards. 

Mr. George C. Gilmore of Manchester, N. H., has been Invited to submit 
a record of certain tests made by him to ascertain the loss In various lots of 
Cotton, f^om the Bale to the Finisher, Picker and Lap. 

Mr. Channing Whitaker of Lowell, Mass., will give a statement of some 
tests on the Relation of Power to Speed, in High-Speed Ring Spinning. 

Several members will present facts and figures relating to the Efficiency 
AND Economy of the Electric Light in Cotton Mills. 

Mr. Edward Atkinson will address the Association upon the subject of 
the Necessary Relations of Labor and Capital. 

By order of the Board of Government, 

AMBROSE EASTMAN, 

Secretary. 



PROCEEDINGS. 



PuRSUx\NT to the foregoing notice, the Annual Meeting of the 
New England Cotton Manufacturers' Association was held at 
the Massachusetts Institute of Technology, April 29, 1885, at 
10 o'clock A.M., more than one hundred members being in 
attendance. 

The President, Mr. William C. Lovering, occupied the 
chair, and, after calling to order, requested the Secretary to 
read the call for the meeting. 

The call was read by the Secretary. 

It was voted to dispense with the reading of the records. 

The President. The first business under the call is the 
election of oflicers for the ensuing year. How shall your offi- 
cers be selected? It has been the custom to appoint a commit- 
tee on nominations. Is it your pleasure that a committee be 
appointed to nominate officers? 

It was voted that a committee, consisting of three, bo ap- 
pointed by the Chair to nominate officers for the ensuing year, 
and Messrs. Hervey Kent, Robert McArthur and J. S. 
Davis were appointed said committee. 

The President. I wish to say, as the time has come for 
the election of a new President, that I must positively decline 
a re-nomination, and I beg you to waste no time, but pro- 
ceed immediately to the election of a new man. I believe in 
the infusion of new blood. I know that the interests of the 
Association demand it ; for it is no small undertaking to direct 
a meeting of this kind, and I am sure some new man at the 
helm is needed. I therefore hope that the committee will 
present the name of a new candidate for President. 
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The Secretary and Treasurer read his report, together with 
the Auditor's Report, which were accepted and ordered to be 
placed on file. 

The following gentlemen were then admitted to membership 
in the Association, upon recommendation of the Board of Gov- 
ernment, to whom each nomination had been referred : — 

W. K. BuRNHAM, Superintendent Uncasville Manufacturing 
Company, Norwich, Conn. 

Richard Thackeray, Superintendent Weetamoe Mills, Fall 
River, Mass. 

H. C. Atwood, Superintendent Williamsville Manufactur- 
ing Company, Killingly, Conn. 

The President. While the Committee on Nominations are 
out, it may be in order for the delegates to the New Orleans 
Exposition to make a report. It is very brief. The number 
of the Committee who were able to attend the Exposition was 
very small, and the amount of work done correspondingly 
small. 



REPORT OF THE COMMITTEE APPOINTED TO VISIT THg 
WORLD'S COTTON EXPOSITION AT NEW ORLEANS. 



By your vote the board was directed to appoint a committed 
to viait the World's Cotton Exposition at New Orleans. A 
\a,rge committee was duly appointed, but for various roasoDa 
the gentlemen selected were unable to rcs^mnd, and it waa I 
found im[K)ssihIe to uecure a oonimitteo who could miike thflj 
visitation in a body or in any considerable force. 

Early in March, Mr. George W. Weeks and your President 
undertook the duty of that couiniittee and proceeded to New 
Orleans. 

They were received with courtesy by the Director-General,? 
Mr. Biirbe, Mr. Morehead, and other officers of the Exposi^ 
tion, and every facility was afforded them to see aud ( 
everything of interest in the enormous collection from all part 
of the world. 

Without presuming to questiuu the wisdom of those who 
inaugurated the enterprise, it is only stating what ia an open 
secret to say that the Exposition fulls far short of tlie antici|»i- 
tions of its projectors, especially in the attendance and money 
receipts. Finaneiully it is a failure, Init viewed in its educa- 
tional aspect, its advantages, especially to the Southern section 
of the country, cannot be overestimated. It was planned on 
too gigantic a scale and was too inaccessibly located to com- 
mand adequate suppui-t from the limited population within 
easy attending distance. 

Situated live miles out from tlie city of New Orleans, 
approachaiile only by small one-horse cars, or steamboats i 
ning at long and irregular intervals, the Exhibition could h 
expect a liberal patronage. 
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s wonderful energy, however, which conceived and exe- 
cuted the plans for this great Exposition cannot hut challenge 
onr admiration, ami certain it is that any one making the 
journey to New Orleans from any part of our country will find 
himself amply rewarded. 

To convey some idea of the grand scale upon which it is 
planned, it is only necessary to say that the main building 
covers in area very nearly double that of the main building at 
the Centennial in 1876. 

The area covered by all the buildings erected by the man- 
agement equals the entire exhibiting area covered by all the 
buildings erected at Philadelphi:L by the Centennial Commis- 
sion, United States government, foreign governments, states 
and territories. 

The steam-power for the Exhibition ia the largest ever col- 
lected, l>eing about 6,000 horac-power. 

It required 1,900 horse-power, or about as much as the entire 
power at Philadelphia, to drive the various electric lights. 

That part of the Exposition most interesting to your Com- 
mittee was the exhibit of cotton, cotton machiuery and cotton 
textiles. 

Various cotton gins invited attention, but few showed any 
marked improvements over those exhibited at the Atlanta Ex- 
position in 1881. 

The Rollstone Combination Roller and Saw Gin claimed 
great advantages over its compctitoi-s in quality and quantity 
of work of which it was capable, but the class of cotton used 
in this, as in nearly all the experiments, was a long-staple free- 
seed cotton. This machine did good work, but your Commit- 
tee cannot say that it did not injure the fibre somewhat. 

A novel gin was exhibited for ginning long-atiiple black-seed 
cotton, that turued out an almost perfect fibre. It was an 
improved Roller Gin of extremely simple construction, and 
although the machine exhibited was the only one ever made, 
still your Committee thought it embodied features that may 
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make it the coming gin. It has not yet, however, been put tpfl 
the severest test. 

With these exceptions, tlic improvements in gina eonaist* 
chiefly in simplifying the ieed and delivery; tliereby iocreasi 
ing the quantity of work which a machine could turn out in 
a given time at the minimum cost for labor. Indeed, thsfl 
seemed to l)e the point aimed at in all gin improvemente. An^ 
■device which could increase the capacity and minimize the cost 
was deemed an iiuprovcnieiit, and seemed to be tlie end sought.^ 
The character of the work performed seemed of secondai] 
consideration. 

Among the exhibits of cotton machinery, those of F. A-fl 
I>eigh, Geo. Draper and Whitin & Co, occupied prominelifd^ 
positions . 

The exhibits of F. A. Leigh comprised a most complete s 
of machinery in all the departments, from the piclier to the^ 
loom, and io almost every machine some novel improvements^ 1 
or new jioiiit of excellence was discovered. 

The Willimantic Thread Company exhibited the completel 
process of making spool thread, and uliorded one of the nioat.-j 
attractive features of the Exhibition. 

There was a display of textile products from every mill iai 
the South and from mimy Northern mills. 

In the Government Department, which, by the way. wai i 
most creditable and complete, the Smithsonian Institute had J 
on exhibition specimens of cotton and woollen fabrics froiiL] 
nearly all the principal mills in the country. 

Cottons of varions seeds and growth were exhibited in thtf*'! 
bale, showing a high state of cultivation and preparation. 

The competition for prizes among cotton exhibitors was ahaip^ 
and earnest. 

In the interchange of thought and intercourse of nssuciatioD j 
between tlie difTcrcut sections of our country the value of suoti J 
an Exhibition is incalculable, and deserves our heartiest ao^J 
fullest sympathy and patronage. 



The committee on nomination of oflScers reported as fol- 
lows : — 

For President — Richard Garsed. 

For Vice-Presidents — J. S. Ludlam and Walter E. 
Parker. 

For Directors — Eufus A. Maxfield, George W. Weeks, 
Hjenrt S. Howe, Richard B. Borden, O. S. Bro^vn, Henry 

F. LiPPlTT. 

The report of the committee was accepted, and, on motion, 
the Secretary was authorized to cast one ballot for the officers 
nominated, and the Chair declared the names presented by the 
nominating committee duly elected as officers of the Associa- 
tion for the ensuing year. 

In the temporary absence of the President and Vice-Presi- 
dents elect, on motion of Mr. Atkinson, Mr. Lovering, the 
retiring President, was requested to act as chairman of the 
meeting. 

The President. The first topic in the call is an explanation 
by Mr. T. T. Abbot, of Easthampton, Mass., of his new 
process of spinning cotton directly from the drawing. 

Mr. Abbot not responding to the call, Mr. William H. 
Bent, of Taunton, Mass., exhibited and explained a new self- 
adjusting bolster for mule spindles. His paper was as fol- 
lows : — 



IMPROVED BOLSTER ANB RAIL FOR MULE SPINNING. 



BY WILLIAU H. BENT. 



I think you will agree with me that there has been no period 
in the history of cotton manufacturing in this country when it 
has been so difficult to make money in the business as it has 
been during the past few years. 

In the great struggle to obtain a profit, manufacturers have 
labored diligently to reduce the cost of their goods to the lowest 
possible point. As the cost of the raw material is, for the most 
part, governed by circumstances beyond their control, their 
efforts at reduction must be mainly in the direction of economy 
of labor, power, general expenses and maintenance of plant. 

One way to reduce the cost of goods is to increase the 
product of the machinery ; and this has been done to a large 
extent. When the producing power of a certain plant can be 
increased, without materially increasing the cost of labor and 
without extraordinary wear and tear of the machinery, a clear 
gain has been made by the manufacturer so doing, as compared 
with his neighbor, who makes no such increase and sells his 
goods in the same market. The first and easiest step towards 
an increase of the producing capacity of a mill is to increase 
tho si)ecd of the machinery. How far this can bo done profit- 
al)Iy is an open question ; there is a point of speed of every 
machine whore the cost per pound of product is at its minimum, 
and any increase of speed beyond that point is a source of loss 
rather than gain. 

In determining this question, the elements of cost to l)e con- 
sidered are the labor of operatives, power consumed, repairs 
and doi)reciation of machinery by wear and tear thereof; while 
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it is equally import:iiit to consider the efToct of an incrensod 
speed upon the (]iiality of the prudiict. For instuiico, the pfod- 
uct of II cardiiiw-ronm may l)e inurdtied mid ita cost per pound 
decreased very hirgely ; but in so doIn<r, the quality of the 
))roduct may be so much impaired as to cause a very great 
decrease of product and iucreaso of cost in the spinning and 
weaving rooms. 

A good mannfacturcr can do much to increase the product, 
decrease the cost and improve the quality of bis goods, by 
judicious miiuagemcnt of his mill as it stands; but lie nmst 
dei>end largely upon the builder of machinery to funiish bim 
such improvements from time to time as will enable him to 
accomplish results which would Iw impossible with his unim- 
proved machinery. 

Every one who has been familiar with cotton manufacturing 
during the past ten or fifteen years will admit that much of the 
great advance that has been made in this art has been due to 
the inventions of American machinists, whose interests are bo 
closely allied to those of the cotton manufacturer. 

Improvements follow each other in quicli succession, and the 
cotton manufacturer has to give much of his time to the study 
of the various new devices which are jii-esented to his notice. 
Oftentimes the so-called improvements prove wortliless, and 
hia time seems to have been misspent, but this investigation is 
all in the right direction and not without its advantages. On 
the other hand, much that ia valuable is brought to his notice 
and he gladly adopts it. With this apology, I ask your indul- 
gence and attention while I present what now promises to be a 
valuable improvement in mule spinning. 

To meet the demands of the times, the speed of mule has 
been increased, together with the other machinery. In spin- 
ning what are generally known as line counts, the limit of tlie 
pi-oduction of tlic mule is the limit of speed at which the spindle 
will run without vibration. To attain higher sjwed, spindles 
have been made of superior quality, until thoy are as nearly 
perfect as can be produced with the material and facilities 
within reach. 
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And still there is a demand for greater speed than evei^ 
improved spindles will stjind. To meet'tbis demand, the epiivfl 
die lieing practically as guod ns can be mnde, the only thing 
to be done is to improve the liearitii^s in which the eptndt^ 



Heretofore all mule spindles have had tlieir bearings in meta 
biilaters, which were pressed into wooden rails ; or the bolsters 
have beeu cast as parts of a metid rail ; the rails in both cas 
boing attached to a wooden carriage. It has been found very' 
difficult, If not practically impossible, to bore out the holes for 
the spindles in the bolsters with such accuracy as to avoid 
deviations one from the other ; consequently the spindles would j 
not stand in proper alignment and would bear unequally against^ 
the interior of the bolsters at top or bottom. And when the/ 
uietal rtdl with the bolsters as part thereof is used, the wholo'^ 
cnustruction is stiff and rigid, rendering vibration more Hablo, 
Then again, the carriage, to which the rails are attached, being i 
necesfittrlly made of wood, is liable to warp and twist out oft 
shape, thus throwing the spindles ont of line with theirl 
bearings, 

In order to overcome these difficulties, this so-cjilled " flexi-^ 
itie bolster" and rail has been produced, after much study au^i 
experimenting, and the results of its use surpass all expetP 
tat ions. 

It is a flexible bolster, inasmuch as it can adapt itself to Ihd 
position of the spindle, Imt it is not, strictly speaking, a Io( 
bolster, because it cannot move bodily laterally, nor revolv«^ 
with the spindle, nor be raised by the rotation of the spindle. 
■ The constrnction consists of an iron rail made in two parts,'" 
with brass bolsters, which are permitted to rock or tip upon 
the rail as a fulcrum, and are held in place by a spring-rod of 
iron wire, which is clamped between the two parts of the railJ 
the clamping part of the rail having projections or lugs to 1 
upon this wire at points between the bolsters, 

The Hange or web of the main part of the rail has opening) 
B the bolsters ; these openings are intersected by t 
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Wire rod, so that it bears upon the holMters to t 
place ag&inst longitudinal or vertical movemGnl in tiie rail ; and 
the pressiirt' of tliis wire rod, ua it hears upon tiie bolsters, can 
be regulated by the clantping screws. 

The outside diameter of the bolsters is niitterially less than 
the inside diameter of the holes in the rail that receive them. 
At the point where the Iwlster bears upon the rail it is made 
somewhat (ipheneul, i. e.. it is curved or mnuded, ao as to 
permit the bolster to tip or rock upon the flange as its fulcrum. 
There is a little space grooved out of the bolster, above and 
below thid curved part, so as to pcnnit the tipping of the bol- 
ster; and the direction of the sptijdle-biuid-puU is such as to 
bring each bolster up against it^ fulcrum, on which it rocks as 
the position of the spindle demands. ^ 

Thi(i arrangomeut of biilster and rail can lie applied to old 
mules, either Mason's or the English. 

Its chief advantages are : — 

^irat. A much higher spindle-speed than can be attained 
with a rigid or non-adjustable l>olster, all other things being 
the same ; and therefore a large increase of the product of yarn, 
in all cases where the limit of e|)eed of the mule is fixed by the 
speed attainable by the spindle, which is the ease in making 
most all yarns above No. 30. 

Second. A saving in power. Owing to the Bexildlity of the 
bolster, there is much less friction from the spindle and conse- 
quently less consumption of power. By preventing vibration 
of spindle much power is saved, as that is a great consumer of 
power. 

Third. A saving in time and labor of oiling. In spinning 
fine counts, the spindles have to be stopped to be oiled during 
the spinning of a set of copi. This flexllilo bolster uses much 
loss oil and would require loss stopping and loss oiling. 

Fourth. Saving in cost of repairs. Owing to the freedom 
of the spindle and bulster, there is ranch less fiiction, there- 
fore much less wear to both. And, whenever it becomes 
necessary to replace a spindle or a bolster, for any cause, both 



can be removed in an instant without the use of any toola. 
thU connection, one element of convenience iuhI saving ofs 
repairs is, that u cniokcd spindle will run withmit vibration ia.J 
thia Iwlster, which would bo usoloss in it rigid bolaler. Il^ 
the case of the wooden bolster rail, which is much use<l, tlw 
replacing of worn holsters jrenerally involves putting m a nev 
rail. In the ciise of a metal rail, with the Imlstor as a part 
thereof, of oourao a new mil is necessary when the Imlstor 
needs replacing. But in this mnangeiuciit of mil and bolster 
the rail is permanent and lasting, and a new bolster can be j: 
in by the spinner whenever it may become necessary. 

Fifth. Its application to old mules will improve thoRJ 
greatly at a comparatively small expense. As spindles wcnrfl 
it becomes necessary to put in new ones, in order to keep tha 
speed of the mule up to a paying point; in doing this, it i 
generally found that the bolsters are woni, so as to l« coo- 
demnod, and new ones must be put in. This Inilster and rail! 
can be applied to mules whose spindles are nut perfect, but!! 
which will run well in it, and the cost ivill Ik; less probably-fl 
than the new spindles alone, while the rosults will be better. 

In summing up these advantages, it ai]pears that this iuiJ 
provement is one that will increase the product of the mv)ls>i 
spinning room; that the cost of labor per pound of product 
will be decreased by its use; that the cost of re|iair3 will Im 
reduced; that there will be less wear and tear to the mulo^ 
that the improvement is a simple one, free from compHcatioui 
aod that its application to old mules is comparatively iuoxi 
pensive. 

It would seem, therefore, that it is worthy' the attention c 
manufacturers and may prove to be of value lt» all who an 
using mules. It is with this object in view that it has becft 
presented to this Association, and any further iufurination upoii 
the matter will be cheerfully given. 
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Athehton. In the absencp of Mr. Abbot I will make 
a statement, although I am nut authorized to speak for him, 
of the results of some testa that we hiive made at the Everett 
Mills on a spinning frame which was changed over to embody 
Mr. Abiiot's improvement. 

The first test represented on the blackboard at the top, on 
the loft, was made from roving. That was the regular pi-ocess 
in the mill. The next test was made from railway drawing. 
The next was made from the second drawing on a drawing 
frame. The top test on the right was made from a sliver that 
we obtained from the Victoria Mills. We sent the card to 
Mr. Stiles to experiment wilh, and that is the result of the teat 
on a single sliver from the card. The sliver weighed fifty-one 
grains and was taket) right from the card to the spinning frame. 
The test underneath that and tlie last one on the right, was 
made from a sliver taken from a common card at the Everett 
Mills and put right on the spinner. The two at the Hght, 
with no doubling at all, wore single slivers direct from the 
card, and that is the result. 

The PuKi^iDENT. Does any gentleman desire to ask any 
questions ? 

A MeMnriE. Do those figures represent the breaking 
strength of the yarn ? 

Mr. ATriERTON. Yes, sir. That is one-half of the skein. 

A Member. What was the number of the yarn? 

Mr. Atkekton. The nnmbei-s of tbe yarn were 11 and 12. 
The 12 was a little light, but we couldn't get from the common 
card a sUvcr fn)m the finisher that would make No. 11 yarn. 
It should Ive No. 11 yarn, but we could not get it heavy enough 
fur that. The samples of the yarn made from those different 
slivers are on the lable. 

Mr, Leioii. The system of spinning directly from the 
drawing is not new. Over thirty years ago I saw it tried. 
About that time I saw three machines which were intended to 
revolutionize the tlieu existing system of spinning. One was 
intended to mjike the very coarsest yarn. No. 5. Another 
raachinc was intended to make No. 10. The third machine 
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was intended to make No. 20 into Nn. 40. The first niachitU 
was to spin directly from the card. The card hud twelve spin 
dies ill frout, aad was of the ordinary construction, iH inchd 
wide. The spindles were placed four inches apart, and i 
doffer was covered with rings of card clothing three and tlin 
quarters inches wide and hud a traverse of half nn inch to c 
the spaces on the cylinder. 

The twelve slivers were stripped from the doffer by a com 
in the ordinary way. They then passed through twelve i 
volving tubes to consolidate them, and so on through thn 
pairs of drawing rolls, on to the spindles in front. The j: 
est disadvantage was that the production of the 12 spi 
was only about one third that of the card, therefore the expeu4 
of the machinery was greater than in the ordinary way. Tb«| 
thei-o were otiier difficulties. The ends would have t« 
broken down when the card was stripiwd and ground, a 
there was considerable irregularity in the yarn, when laps were 
changed, etc. 

The next machine was to spin the cotton direct from 1 
di-awing. That machine was made with one row of spindl 
set four inches apart, and three rows of cans of the ordinary 
size (nine inehus in diameter, 1 think), and it had six rows of 
rolls. It would spin about No. 10 yarn, but the difficulties 
attending it more than overcame any advantage that was gaim 
For instance, the machinery took up three times^lhe room i 
the ordinary spinning frame, in consequence of the necessi^ 
of having only one row of spindles and space for the cans t 
the back. 

Tbe nest machine I saw was a machine to take No. 20 ysi 
and lengthen it to No. 40. The way that was done was I 
A bobbin of No. 20 yarn was put in the creel and the threi 
passed through one pair of rolls, then through a revolving t 
and then through two pairs of rolls. The object of the tut>e 
was partially to nntwi>it the twist in tbe No. 20 to enable the 
rolls to draw it out. Then it went through the spinning framej 
was di'awn, and the extra twist put in and it came out No. 
Well, I need not spend any time in telling you the result. 
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But to refer to the system of ripinuing from the drawing, we 
all kuow that the more we shorteQ up our machinery in the 
card room the worse wo fare ; at least, that is my experience. 
Ami then, if you could spin from the drawiug, what advantage 
would it be? lu the first place, your Hpiuuiug would cost 
more and you would have more expense in drawing. If you 
use small cans, you must have a great number of them. I 
don't think you would get much more in small cans placed on 
top of the spinning frame than you could on a well filled bob- 
bin. Then, again, the difficulty of storing the cans would be 
very great. They would have to be kept "this bide up with 
care," and would require a great deal of room ; and when you 
consider that the cost of slubbing, intermediate and roving 
frames and bobbins is only about 35 per cent, of the entire cost 
of the spinning frames on the ordinary plan of spinniug, you 
will have to add in this case the extra cost of these cans and 
extra drawing rolls which will be about as much. 

As to the quality, I do not see how it is possible to make as 
good quality of yarn as with the ordinary process. The reasons 
of failure of the three mat-bines I have mentioned were: In the 
card, because the spiudlet, could not take care of the product 
of th^ card ; in the spinning direct from the drawing, because 
the machinery was too expensive and the room required too 
great; and in the machine to reduce No, 20 into No. iO, 
because the work was inferior and the expense greater. 

I mention this because I remember the thing very well. My 
lather was asked to examine those machines and was intending 
to help bring them out, but when everything was taken into 
consideration, that was the final result of it. In our own mill 
we have had what we used to call ■' slubbing-drawing"; that 
is, making slubbing in the can. It was considered at the time 
to be an advantage, but it was finally abandoned. That was 
supposed to be a step in the same direction. We got our 
slubbing in a small can, about six inches in diameter. When 
we re-arranged our card room, we took it out and put in the 
ordinary drawing and slubbing. So far as that operation went 
it was a failure. 
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The President. I would like to ask if tlie nmnbere ( 
tUeae bobbins correspond to the different teats placed on t 
blackboard V 

Mr. Atherton. No, they do not. No. 1 marked on those ] 
bobbins is mado from a common card; No. 2, from the second j 
drawing, and No. 3 is from roving made in the mill by the ' 
regular process; No. 4 Is from the Atherton card. 

In reply to Mr. Leigh, I will say that the frnmea now run- \ 
niug at the Everett Mills remove all the objections to which be 
refers. He says that the machines to which he has alluded 
were failures ; these are a success. The cans are only 16 
inches in length and alx>nt 5 inches in diameter. One of those i 
cans of No. 28 yarn will run abont eight days, so that I do nol 
think they have to be removed very often, and the test of I 
frame, so fijr as success is concerned, is in the yarn that ia^ 
made. All persons are permitted to go through the Everett '; 
Mill and see the operation, and I have never scen-a persoo - 
who saw those machines running who has not admitted that - 
they have overcome all the obstacles that have heretofore pre- | 
sented themselves in spinning directly from the drawing. 

A Member. How is the frame made and how doed it- 1 
operate ? 

Mr. Athrrtos. I can explain it to the gentleman. W«l 
have three sets of rolls, two rolls in a set; we have condens- | 
ing tubes, three sets or four sets, three between the different \ 
pairs of rolls, and one small one between the two front rolls, 
and it is simply a drawing between the rolls. The condensing i 
trumpets are nothing new; they are open-mouthed trumpets; ' 
but it is from the small condensing tube between the two front | 
rolls that we get the best result, and that we claim is new. 
The process of condensing with tubes between the rolls has ' 
been tried on drawing frames, but never on a spinning frame. 
The sliver is in cans, as I said, about 16 inches deep and 5 
inches in diameter. They are put on shelves that are placed 
on the creel stands and do not increase the width of tbd ■ 
frame. The frames are as easily tended as the other frames,-] 
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the front rolls run with the same speed aa the other frames, 
and the direction is the same. The yarn is hetter than the 
yarn made in the new process drawing. 

A Member. I would like to ask Mr. Atherton the ground 
of his statement that this is a success. Has there been any of 
the yarn made in this way woven ? 

Mr. Atherton. We are not weaving now. The other 
yarn will weave and I do not see why tills should not, 1 am 
considering the product as yarn. That is why I say it is a 
success. It is a success as compared with the other yam from 
the same mill. 

A Member. What is the object of this machine? la it the 
pi-oduction of a better quality of yam, or what do you gain by 
this process? 

Mr. Atherton. We gain better yarn and cheaper produc- 
tion. We dispense with all the roving machinery entirely. 
The question is whether we cannot dispense with the drawing 
machinery in a short time. 

A Member. Is No. 12 as fine yam aa ia made from it? 

Mr. Atherton. No, sir. We have spun No. 93, so far 
nt Easthampton, not at the Everett Mills. 

Mr. JoHNBTON, There is an old saying and a very true one, 
that " History repeats itself," and while I have Iwen listening 
to this discussion some of my father's early experience in a 
mill came to mind. I should Judge from the discussion that 
has taken place here for the last year or two, and also from 
cei-tain experiments which are being made, that the endeavor 
is to make yarn and cloth without machinery, and without 
labor. How much can we gain by it? We had been trying 
to make yarn by using the roving frames and dispensing with 
the drawing. Now, we have got down to the point, at this 
meeting, of dispensing with drawing, with roving, and making 
yarn directly from the card. Well, the point to which I wish 
to refer in connection with my remark about history repeating 
itself is, that my father tells about going to a mill seventy-two 
years ago, as a boy, first to sweep and then to tend what waa 
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called a spinning billy. There lliey hud no drawing frames, 
no roving frames, and very imperfect spinning machiuea. 1 1 
understand that they made very good No. 7 to No. 10 yarn; I 
and the best part of it ia, that the man who made the ynrn and I 
made the goods got ric-h. The card made the roving in smaU'l 
rolls ; probably there are some gentlemen here who have se^ii, i 
in waste and other coarse material, the roving made in that J 
way, and then end by end placed on the top of the spinning J 
machine, drawn out and spun into yarn. As I understand,! 
this machine which was in use seventy years ago was doing^J 
this very same thing. Those rolls were rolled out from theff 
card and then taken by small boys and placed up on the top otm 
the spinning machine and drawn out, twisted and spun, and thai 
cops made from No. 7 to No. 10 yam. Now, we are goia^ 
back, in doing away with drawing and roving, to the practical 
of seventy years ago. We are going back so very fast, that I 
perhaps we shall get rid of all our machinery, and thei 
shall get back to hand labor. We are very willing to do ' 
that, if yoii will only show us that we can make money by it. 
This yarn looks very well, but the question is whether it was 
made as stock is ordinarily prepared in a mill. Wo find that 
in experiments we take a little more care than we can take in 
the regular running. The cards are looked after a little better, 
the spinning is examined a little more closely ; things are , 
arranged a little more nicely, than in the general running of ^ 
a mill they can be. Although that yarn may seem to bo. J 
strong, I should judge from the feel of it that there is more J 
twist than we would like to put into regular yarn, I do not 1 
know that that is so, but it feels as if there is more twist inl 
it than we would like fur our ordinary work ; but if that canl 
be worked out and yarn can be produced of superior quality, i 
there nmy be something in it. 

Mr. Atheeton. I do not know but I am usurping thai 
place of Mr. Abbot, but I will state that we made the coudl--i 
tions of those frames exactly the same as that of the other | 
frames in the same mill. 



. Prat. This is the same old inquiry over agatiiT 
will Mr. Atherton tell me how the elasticity compares in a 
given case betweea the ordinary process and the iaiproved?' 

Mr. Atherton. I do not know just what the amount of 
claBticity is, but it is considerably more before it will break. 

Mr. Edward Atkinson. The principle of this method can 
be found in little southern mills where the so-called Clement 
attachment is introduced, attached to the back side of a com- 
mon card. lu front of that card the sliver is condensed one 
into four, drawn, and delivered into cans, and taken from the 
cans directly to the spinning-frame. Very fairly strong and 
even yarn is made in that way, but it requires a great deal 
more labor than the ordinary methods. The principal place in 
which this new and revolutionary method is being applied is in 
Africa, to dt!<place hand-spinning and tho band loom. The 
Liberian Colonization Society, or whatever it may be called, 
are having these machines made to introduce into Africa. 

Mr. Atiikrton, I do not want to take up the time, but I 
will state that Mr. Abbot, who I supposed would be here, has 
made a number of tests with regard to the saving in room, 
power, help, and everything of that kind. I do not know 
what the amount of saving is. but it is considerable, — suf- 
ficient to recommend it to a great many parties with whom 
I bavo talked. 

Mr. West. I believe that the Dearer we can get the fibres 
parallel with each other, the stronger the yam will be. It 
aeems to me that by taking tho cotton directly from the card 
and spinning it into yarn, you have very little chance of get- 
ting your fibres parallel. We do that by the process of draw- 
ing, as you all know, and I am unable yet to see what we are 
going to gain by the process that is represented on the board. 
If the fibres are all mixed and tumbled up together, the yarn 
certainly cannot be as strong as it would be if they were all 
parallel, as you very well know ; and in order to get them 
parallel, we have got to go through more than the process 
represented on the blackboard. 
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Mr. Atiierton. We go through with just exactly as many* 
processes as in the ordinary frame. We have three sets of 
rolls on one drawing- frame, instead of one set on three frames ; 
consequently tliere is no difference there. The drawing is 
exactly the same. Some gentlemen say they do not see how 
the yarn can be as strong as yarn made in the ordinary way, 
but the test shows that it is. 

Mr. Leigh. My remarks were intended rather to give a 
history of what has been done, so far as my knowledge goes, 
than to criticise the machines under conijidoration, and I haraj 
tried tn show that I am disinterested. I should like to aa|| 
Mr. Atherton what he expects to gain by spinning cotton f 
the drawing : Whether he expects to economize in first cost of 
machinery, in the help, or in room? I do not see that he can 
economize in either of those directions. In the first pla( 
think his spinning machine would cost more (with the ci 
than the ordinary Spinning machines, with all the intermediaU 
frames and bobbins. In the next place I think the labor v 
be quite aa much, if not more, because the cans are of so i 
a diameter that a great number of them will l)e required (tw 
cans to each spindle) to have the necessary spares ones, 
would occupy a great deal of room, they could not be handled 
as easily aa bobbins, and as I said before, they would have t 
be kept " this aide up with care." Now I do not believe i 
can get any better yam, and we do not want to get any moR 
of it, because the limit of production of yarn is governed 1 
the speed of the rolls and the spindles. Therbfore we havf 
got to the end of that, so we cannot economize in that direction j 
nor in the cost of machinery, the room it occupies or the h 
it requires. And when wo remember that the present state 
perfection of cotton machinery has taxed the ingenuity of t 
whole world for the last hundred years, we shall see that 1 
requires something very ingenious and complex to improve the 
present methods. It is easy to make a change, but very diffi- 
cult to make an improvement. 

Mr. George Draper. I have been t^ see the operation c 
this method of spinuiug at Eastbampton. 1 was there a liin 



[ time, and I think, to sny the least, it is an interesting 
process. It brings um haclv nearer to the first principles of 
spinning than anylbiiig thtit I have ever seen, and that is the 
way in which more people are spinning cotton than any other; 
that is, to pull the cotton off and twiet it into a threml by the 
fingers. I have never seen that operation performed, except in 
a certain part of Italy, and that was another fihre, 1 think- 
But the old way of spinning cotton, as I understand it, and 
their way of spinning, as I saw them spin, was to take the 
material and pull it out with their fingers and immediately 
twist it into thread. This thing comes the nearest to it of 
anything in the manufacturing line I have everseeu. They 
card it and make it into drawing, and then immediately draw 
it down from the size to which the drawing has brought it. It 
ia all done at one operation, practically. 

It seems to me that the one great question in this matter is 
as to whether drawing from a fibre already twisted — which 
has a tendency to draw from the centre — ia any advantage 
over drawing from untwisted roving. That, I know, is con- 
sidered to he a great advantage over what is called the Taunton 
roving and the Clipper-Speeder roving, where you simply con- 
dense without twisting it. I know it was claimed, when we 
made the change and adopted the plan of twisting roving, 
which has become almost universal, if not quite, that when we 
drew something that was twisted, it had a tendency to draw 
from the centre, and we could make a very even thread. Now, 
this process, when we come to the final test of the thing, must 
depend upon this question : What ii the quality of the yarn 
compared with some others? You may speculate as to whether 
you can make as good yarn or not, but the question Is, What 
does it make? If it has auy different qualities, what are the 
qualities? It seems to me that the yarn which has been passed 
round here, — at any rate, the yarn on the particular bobbin I 
saw, while it is as even as a great deal of the yarn that ie 
made, and is even enough for certain purposes, — where you 
are going to require the finest thread, for instance, — where 
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you want to make thread for the Bmallest sized needle, an^ 
where it is important that it should be quite strong, smooth 
and oven, — it does not seem to me that this process is going 
to answer the purpose. 

Now, there is another fact to be taken into conaideration. 
should question very much whether the now process, aa thffl 
show it there, without any change, was any advantage, 
you have got to dofl' it from the drawing-frames once in twj 
minutes, break it off and make that additional number < 
pieces and make that additional number of drawings, it i 
be injurious, as it seems to me. If their plan is going to t 
adopted, they do not want to put it into small cans, hut put j 
into larger ones, do away with piecing and follow the logic a 
their convictions. 

There is another process with which I am acquainted, i 
mill where they are making coarse yarn, — No. 6, 8 or 10, 
what not. They take cotton waste, spinner's waste and c 
waste, to a certain extent, and run it through a double systei 
of cards. In the second eyatem they have a knife or ( 
thing which divides it, I think, into four slivers on the cardfl 
Those slivers run into a can through a coil, and they put those 
slivers up to a roving machine, and thoy take the l>obbins from 
the roving machine and put them immediately on the spinning- 
frame or the mule. You see that here is a single process q 
roving without any drawing; there is the drawing without thd 
roving frame. So far as this is concerned, I have been to Ui4 
mill, where this operation is carried on, a great many times; ] 
bad a slight interest in it, and I have always been astonishe< 
at this fact. I don't believe that the roving frames in the™ 
average mills that do good work run very much more steadily 
or with less trouble from the ends breaking down, and all that 
sort of thing, than they do in that mill. I have been perfectlyv 
astonished. It is a wonder to me, every time I go into it, hoiq 
well that work runs. 

Now, I believe that they will find the interposition of at leai 
one roving machine, putting roving on to large bobbins, far heU 
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ter than cutting them up into this smftll quantity wbicli they 
put into a can, and breaking it from the drawing-frivnie once 
in, two miniit«s, as I was told they did in the mill there, I do 
not criticise this process, either for or against it, at all ; I 
believe in trying to team the truth. So far as the operation of 
the mill is, concerned, at the time I saw it. they were running 
on roarse work. It seems to me it is a question largely of the 
coat of labor, machinery, etc., that is necessary to gel cotton 
from the can! into yam. As far as I have been able to figure 
it over, tiikiug the cost of lalior, machinery and everything 
into account, I cannot see any great amount to be saved by 
it. I may be mistaken, but that is the view I take of the 
matter. 

Mr. Atherton. Just one word. Mr. Draper spoke about 
the cans filling so quickly, in about two minutes, at the draw- 
ing-frame, and he makes an objection to that. As I stated 
before, one of those cans, when filled, runs about eight days, 
so that that is the only piecing there is. 1 think that will 
compare favorablj' with piecing up slubber roving. 

Mr. John Kilblrn. It seems to me that the figures on 
the board show this result conclusively, that this spinning 
directly from the card is a step backward. The yarn made 
from the Atherton card averages alwut lOJ and breaks some- 
where from sixty to sixty-five pounds; that made from the 
drawing breaks at alrout seventy pounds ; that made from the 
roving breaks at about seventy-five pounds. It tells its own 
story. I don't think it needs any argument. 

Mr. Athektov. I don't know how Mr. Kilbum ciilculates. 
I think if he strikes an average there, he will not find that that 
made from the roving breaks at 75, if I know anything about 



The I'ltEaiDEVT. The nest topic is an account of some 
experiments in testing cards, by Mr. VVilbuh A. Stiles, of 
Newburyport, Mass. Is Mr. Stilts present? 
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Mr. Stiles. I have been disappointed in getting the 
ber of curds which I expected. Thei-o was only one. the 
" Athei'ton," delivered, niid I have licon iinnble to run it but 
two diiys; therefore I tini not prepared to etato nnythin] 
further than this, tliat we Imve sturled ()ne card and it i 
doing all we Qould expect. If I succeed in getting tlie cai-ds,] 
I shall continue the cxijennicnf'" for my own infornmtion. nod I 
if any gentlemen of the Associulion should cai-e to knowthaJ 
restdts, perhaps at some fiilnre time I shall he able to give J 
them to you. 

The PiiEsiDENT. Mr. Gbokgr C. Gilmore, of Manchester,' j 
K. II.. has been invited to submit n record of ccrtnin testa mado 1 
by him to nacertiiiu the loss in various lots of cotton, from th«'| 
bale to the finisher, picker and lap. Is Mr. Gilmore prepared I 
to present his record ? 

Mr. Gilmore. I wish to say that if I consulted my own \ 
convenience I should be pleased to be excused to-dny, as X4 
have ft very painful eye and have had for a week, but per- ' 
hups I can give a slight insight into it. 

To many of your nicmbcra I need not aay that I had Iwen in'l 
and .iround a cotton mill for thirty-five years, and also a mem- 
ber of this Association nearly ten. 

Some eight years ago I prepared a pajier from actual testa] 
of the loss in Hoops, Sacking and Sand, in 1,830 bales of cot-1 
ton, representing 28,530 used, to read before this Associotion. I 
On submitting it to my superior, stating my intention, lie, v/Wa i 
a merry twinkle in his eye, said ho thought the time for rclaliiigj 
our experiences in manufacturing was after we were both out 1 
of it ; and that period having now arrived, in conversation with 
my friend Mr. Sawyer in regard to it, and through him and 
by invitation of your board of managers, is my apology for 
appearing before you. This is the identical paper almve 
referred to, 

Loss in 1,S30 bales of cotton, representing 28,530 used, 
including hoops aud sacking, tlie cotton being weighed at the , 
end of the second pickers : — 
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Average pounds of Hoops per bale, . . . 7.77 

Sacking per bale, . . . 12.91 



ki (( 



Per cent, of loss, i)er bale. Hoops, . . . 1 .69 

Sacking, . . . 2.81 
Sand, . . . .10.28 



Total, .... 14.78 
Leaving net cotton, 85.22 

In 1866, when I first became responsible for the running of 
a cotton mill, using 30 to 40 bales per week, I thought the 
loss from cotton to cloth altogether too much. Then began 
investigation all along the line, with not much success, until 
reaching the raw material, being the grades usually used in 
making coarse brown sheetings and drills. Kun four bales, 
after making arrangements to collect all the sand, with the fol- 
lowing result : — 

1. Bale, 138 pounds of satid, seeds etc. 

2. '' 121 " " " 

3. '* 141 '' '' '' 

4. *' 183 '' " " 



Then changed to weighing the cotton, ten bales from each in- 
voice, also the hoops and sacking, keeping a complete record 
of the amount of each ; but for some time averaged each bale 
as weighing 460 pounds, and for a short period at 500, but in 
all, from this time out, took invoices or actual weights. In 
1872 I went as Superintendent where we used more than 300 
bales per week, using three grades of cotton, and there con- 
tinued my investigations in some large invoices. We tried 
20, 30 or even 40 bales, but averaged them and made the 
record as only ten. The following will show the result of the 
best test made of a large invoice : — 
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Per cent, of Hoops, 1.34 

'' '' Sacking, 2.34 

*' '' Sand, 2.78 

" " Cotton, . . . . . . 98.54 



100.00 



And this one the greatest loss in any large invoice ; but have 
tried single bales with a much greater loss : — 

Per cent, of Hoops, 1.40 

'' " Sacking, 2.31 

" " Sand, 32.38 

'* " Cotton, 63.91 



100.00 



Perhaps you may ask me the relative costs of the above lots. 
As that was entirely out of my line, I never gave it but a 
passing consideration, but recollect one instance where a certain 
lot cost J of a cent less than another. Was requested to find 
what the actual was, by the difference in tests, and did so. 
Instead of j of a cent it should have been three cents less. 

I made up the loss of Hoops, Sacking and Sand, for seven 
successive six months, to compare with the actual waste. 



Hoops, Sacking and Sand, first six months, 

'' second six months, 
^^ third six months, . 
fourth six months, 
fiflh six months, \ 
sixth six months, . 
seventh six mouths. 






14.70 
15.94 
13.75 
14.70 
13.76 
12.47 
13.10 



The last record is as follows : 2fi4 invoices of 10 bales each, 
makincj 2,640 actually tested, and representing that used to 
the amount of 41,184 bales, being 15G to each invoice : — 
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Average poands Hoops per bale, .... 7.71 
" " Sacking per bale, . . . 12.80 



Per cent, of Hoops, 1.54 

" »' Sacking, 2.56 

" '* Sand, . . . . . . 10.61 

^' " Cotton,' 85.29 



100.00 



Of the ten best iavoices of the above, or 1,560 bales, as fol- 
lows : — 

Loss on Hoops, Sacking and Sand, . . . \ 8.23 

Dedact average Hoops and Sacking, . . . 4.10 



making 4.13 
per cent, loss, as against 10.61, the average. 

The President. The next subject announced in the notice 
of the meeting is the relation of power to speed in high-speed 
ring spinning. I understand that Mr. Channing Whitaker, of 
Lowell, Mass., who was expected to state some tests made by 
him in connection with this matter is not present, and we will 
therefore proceed to the subject of electric light in cotton mills, 
and ask for facts and figures in relation to the eflSciency of that 
light. I will call first upon Col. Livermore, of Manchester, 
N. H. 

Col. Livermore. At the meeting of the Association in Oc- 
tober, 1882, I gave some of the results of the use, in the Amos- 
keag Mills, of the Brush arc lights for several months in 1882. 
Those results were printed in the proceedings of the Associa- 
tion 'at that time, and it is unnecessary, on that account, to 
repeat them in detail. But I may say that I then arrived at 
the conclusion that an electric light running for four hours a 
day replaced gas at a cost of $1 25 per thousand feet. In 



other wurds, that gaa, to do the sriiiq work .it the same coflt| 
would have to be furnished at tl.25 a thousand. Since thi 
time, owing to the decreut^ed cost of the carbons used in t 
Inmps, to the increased efKciency of the lamps, and to I 
results of experience, the cost has been reduced, so that t 
it ie considerably loss. 

lu reckoning the cost of electric light, I have first taken the 
actual cost of the carbons consumed in the lamps, then the actual 
cost of the repairs expended upon the machines, lamps and 
wire, — the whole electric plant, — and the actual cost of lalior. 
Then I have taken what I believe to l>e llie actual cost of etoam 
power for the number of hours run, and have allowed ten per 
cent, for wear and depreciation on macliine and lamps — ten 
per cent, of the cost of the electric plant for the actual hours 
run. Of course interest should he allowed on the cost of the 
electric light, and interest nins all the time, whether the lamps 
are running or not; therefore the interest of a day should be 
charged to the electric light, whether it is run one hour or tive 
hours in the day. And it seems to me fair also to charge the 
interest of the steam plant required to run the electric li^ht 
upon the same basis ; that is, to charge the interest for a day 
whether the lamps run by the steam power, run for the whole 
or any part of the day. 

During the last year I have run 160 Weston arc lights in one 
mill. The results as to the length of time which a carbon will 
last, and as to the hours of the day in which lamps are run 1 
think will be about the same in all the mills, but I have had 
an accurate account kept in this one mill, which is of mod- 
ern eonstructiou, about 470 feet long and 100 feet wide, of 
four stories; the two lower stories have weaving, the next 
one carding, and the upper one spiiuiiug. 1 have had a 
record kept of the number of houiti which the light wa& run 
in eiich of these rooms, the number of carbons used, and the 
ex^xinse. so that I ihink this i-eport is as accumto as we may 
expect to get from a large cotton mill. 
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1 this mill for tlio year ending Felminry, 1885. I 'oiied 
2i,H'2ti cavlmna. The cost of those cjirhona has varied from 
time to time ; at present they can be got for a little less thiin 3 
cents apiece ; in hvrgo lots, for ahont 2^ cents apiece, and I have 
given the cost of carlions at 2i cents. We have used in this 
mill, as I say, 22.825 oarhons. We find that we get 7.14 
honrs of light per lamp fmm one carlxin. We have used to 
light 44,000 ^pindle^ and sijoolers for the same, on 44,i)20 
square feet of floor, 2li lamps. The average nse (if those lamps 
on this floor has been 1.14 hours per day. For lighting the 
card-room, which has an annex, making tl2,000 feet of floor 
space in all, and containing 377 cards and the roving machin- 
ery appertaining to tlieni, we have used 14 lamps. The average 
hours burned per day was 1.17. For lighting 800 liox looms 
belted fi-om below, on 44,920 feet of floor space, we have nsed 
50 lumps ; average honrs of burning, 3.32 per day. For light- 
ing 800 box looms belted from .above we have used 70 lamps; 
average honrs of burning, 5.15. These lamps are on the lower 
floor, which is necessarily darker than that above, the belting 
from above necessarily interfering somewhat with the electric 
light, so that it takes more lamps than it does on tlic floor 
aliove. The average nse of all the lamps in the mill is 3.68 
hours per day. The average numl)er of gas burners displaced 
by each lamp was 13.7. We used a gas light over each loom, 
and I have reckoned the number of gas l)urners displaced in 
the weaving room upon that basis. In the carding rooms I 
have reckoned that the nnmlier of gas lights displaced is equal 
to those which are actually used in the other carding-room, and 
likewise in the spinning-room. I estimate that the cunsumi)' 
tion of the gas burners which we woidd have used would be 
four feet per hour. They are what are called four-feet burners, 
although testa through the mill show that in some cases they 
consume as high as 4.9 feet an hour and in some cases us low aa 
.2.2 feet an hour. The quantity consumed of courae varies 
with the regulation which is put upon the gas, with the obstruc- 
tions in the pipe and the pressure in the main. If they do not use 
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four feet an hour they ought to, to give the requisite light, ana 
therefore it is fair to asaiimo that a gas liurner wlien compared 
with the electric light should be reckoned at four foet an hour. 

The cost of the carbons, labor and repairs, per lamp | 
hour, was X.I13 cents; in 1882 it was 2.8SI cents. The col 
of steara-jMiver per hour, without interest, reckoning one hon 
power per liinip and reckoning a horse power worth $50 1»6 
annum, and charging each lamp with 3,68 hours per day uaf 
of power, is 1.44 cents t>or hour. Wear and depreciation ( 
the electric plant, ut 10 per cent, on $150 a light, which is • 
fair sum, I think, to take as the cost of an Arc light to-dny. ii 
4.7 mills per honr. It was the same in 1882. That niakei 
the cost, without interest, 3,54 cents per hour for the electrtq 
light in 1885. In 1882 it was 4.8 cents. The interest > 
steam and electric plant, assuming a horse power to cost $454 
is 4.2i) ctB. a day. 

An electric light displaces 13.7 gas Imrners. In 3.68 hours 
which was the average use of electric lamps, a lamp woultT 
equal 50.40 gas burners. The gas consumed hy 50.40 burners 
in an hour would lie 201.6 feet. The cost of displacing those 
201.6 feet is found to lie, by the method which I have detailec 
17.2 cents. 201.6 feet of gas necessary to displace an electrl 
light, at 17.2 cents, etjuals 85 cents per thousand feet. 

Mr. Henry F. Lippitt. Mr. Chairman and Gentlemen^ 
At the previous discussion of this matter, some two years agw 
1 gave an account of the result of the iucandescent electr 
light as it had been used in the Globe Mill. At that time v 
had 117 incandescent lamps in use, and we thought tbe]4 
made a saving of about 50 per cent, over gas at $2.20 per" 
thousand feet, which would be equivalent to $1 . 10 \xr thousand, 
and that they made a saviug of al>out 31 per cent, over oil gas 
such as wo used at the Social Mill. Those lights were in 
use in the weaving-room alone. They have been continued in 
use since that time, and give us good satisfaction. We have 
no fault to find with them in any way. The manner of t 
ning them is the same as it was at that time ; and I do c 
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know that I have anything that I can add to what was Mm 
regard to them then. 

Sjiiice tbiit time we have started our Nourse Mill, which we 
light entirely with eleulric light, using the Uniteii States Com- 
pany's Maxim light and tlieir improved machines, by which 
they are enabled to produce about nine and a, half lamps to a 
horse power as compared with some four and a half or tivo 
lamps on the machines in u«c at the Globe Mill. In the 
Nourae Mill, where we are making fine goods, that is, goods 
made out of tine yarns and of high count, we have been anxious 
to got a bright light ; so that we have pot the incandcsceut 
lamps very much closer than in the Globe Mill. We have also 
lit the spinning and other departments in addition to the weav- 
ing, whei-e of course the incandescent light does not displace 
as many gas lights as in the weaving department. Wo are 
very well satistied with the way the light works. We got an 
admirable light. It is free from flicker, from the danger of fire, 
and from other tronbles which we have with gas light, so that 
we thiuk that it is a great improvement upon it. 

I have made up a statement of the cost of electricity as 
compared with the Globe Mill when we were using gas alone, 
at $2.20 a thousand feet, and with the Social Mill, which is 
lighted entirely by oil gas. In making these tigures I have 
taken the interest at ten per cent, upon the cost of the plant. ' 
That is, the plant in the case of the oil gas is the apparatus 
lor making the gas and the piping through the mill ; in the cAse 
of the town gas, it is merely the piping in the mill ; and in the 
case of the oleclric light, it is the machines, the wiring and the 
lamps. I have used ten per cent, in figuring the interest in 
alt cases. 

The total cost of lighting the Social Mill, with 54,000 spin- 
dles, using oil gas, is $2,557. The total cost of lighting the 
Globe Mill, with 41,000 spindles, using town gas at $2,20 per 
thousand foet, is |2,782. The total cost of lighting the Nourse 
Mill, with 26,000 spindles, with incandescent electric light, is 
$2,238. In other words, it has coat us' for oil gas $47.35 per 
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thousnild gpindles ; for town gas, 1(17.85 per tl]oiis.iiitl spiiidlesjl 
and for electricity, $86.08 per thousand spindles, per yeai 
Yon will aee that wo arn paying about twice na mucU ; 
eleetriu light at the Noiirso Mill as we arc for the oil gns at t 
Social Mill, and about onc-hulf more than we would pay * 
the Globe Mill fur town gas, providing we were usin 
alone. But that is by no means a fair statement of the com 
parative cost of gas and the electric light. We are using a 
much larger quantity of light whore we are using elcctricitjd 
that the cost must necessarily be luore ; and if we take the nuin 
her of burners that we should probably need at the Noura 
Mills to got the same amount of light that we now get by ele< 
Iricity, as nearly as I can figure it, we should save about t 
per cent, over gas by using the electric light. 

In making up the cost of the electric tight, ^he interest t 
the plant is very ranch the hu-gest part of the entire cost. V 
are burning 5A3 lights thom, and the plant cost us $10,47!^ a 
it stands. That includes tbe first cost of the niachiues, the cof 
of transportation, the cost of making the accommodations I 
thorn at the mill ; the belting, and in fact every cent that i 
spent Iwfore the machines were started. The cost of tlw 
electric light alone for that mill is $1,738 fur the year, 
give as the entire cost of lighting the mill |2,238. We fi 
that we aro obliged to use a small quantity of gas. The electria 
machines are driven entirely by the main engine, anil we :i 
obliged to use gas before the engine starts in the moniine^ 
and at night after the engine has stopped ; to light the I 
in and out of the mill. Wo also use it in the machine si 
and in one or two places where they are likely to work ovei 
time and bo obliged to use light when the main engine 
running. So that we have chaiged about $500 for giia i 
that mill during the year, making the total cost for light $2,5 
of which $500 is for gas and $1,738 fur electricity. 

Mr, Atkinson. I would like to ask Mr. Lippitt or Co\M 
Livermore whether there is any way of measuring the betttM 
condition of the help and the effectiveness of the work undat 
electricity as compared with ga«? 
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Mr. IjIPPITT. I Imve not found any way of doing it ; I don't 
know whether tliero ia or not ; l»ut us far as 1 can tell hy gen- 
eral ubaervutiun, there is no question hut that the way the 
Nourse Mill is lighted is very mnch superior to the way the 
other mills are lightud. The light ia a hright, clear, white 
light, and it is very easy to see the liiio threads when they arc 
hi-oken. As most mill people know, after the mills light up the 
help are very much more apt to make jioor work, ptirticularly 
in the weaving, than during the day time, but I think witli the 
light we have there tlie opemtives gel along as well after the 
mill is lighted aa they do before it. I can aay that the opem- 
tives all like it, the overseers like it, and generally throughout 
the mill it is preferred to gas light- 
Col. LiVKHMOKE. I have never been able to find any accu- 
rate way of ascertaining the fact so as to he able to answer 
the question put by Mr. Atkinson, because the situation has 
changed so. Wheie we have endeavored to compare the 
o])eratiou of the mill under gas light, we have found that it ha* 
invariably pi-oduccd more after the electric light was put in 
than before, but Uiero wore other causes, doubtless, tending to 
that result. I think it is obvious that the diKercnce in the 
weaving between summer and winter, which used to be so 
great, has been much less since the electric light was put in. 
I cannot, of course, say that it is all due to the electric light, 
but I believe it is in a measure due to it. There is one thing, 
however, which shows that the condition of the help is improved 
by the eleotric light, and that is the unanimous judgment of the 
help on that point, for where they have not the electric light 
(I apeak of the weavers especially) they want it. 

Mr. Johnston. The iiucstiou of the efl'ect upon health is one 
that is not often thought of. Because the operatives like it does 
not settle the question, because people like a good many things 
that are not good for them. I know a store in the city of Troy 
where they commenced about two years ago to uae an arc light. 
After about six months' use it was taken out of that store. I 
inquired why, and the parties who tended that store said 
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because it alfeoted their eyes so seriously tlitit they coulil not* 
stay there if the use of thtit liglit was continued. The air may 
be vitiated, and |>rob!ibly is, by burnuig gaa, iind yet the brain 
may be more injuriously jiHected l>y thu stntug, intense electrioi 
light. The ijuestiou is which will affect the physical conditioi 
of. the help most. 

There ia another matter iu relation to economy. Of course 
wo want to look at all the phases of it. I was in a mill last 
winter where they were lighting one end of a room with the 
iuciLndesccnt light and the other end of tlie room was liglite 
with gas. When it came lighting up time, the end of the ruoqj 
lighted by gas was lighted nicely ; the other end did not lighll 
lit all. I saw some of the uien running round and followM 
them. They wont to the machine and found that for i 
reason, thoy could not tell what, the machine was runnin^^ 
but they did not get any light. By and by thoy made sora 
little change about tlie machine uud the light went on, but then 
hud been lifleen or twenty minutes in the dark and considemblfl 
diuuiigc was dune. So it would soem that the question ii 
rounded with more difficulties than tve shall lie likely to settU 
at this meeting. But the question of how it alTects the cyt 
uud brain of the help I think it would be well to look inti 
before we all adopt the electric light. 

.Mr. Pkav. Only hist week I was called about eighty milel 
i>iit of the city of Now York to a mill wheiv they are weavirtj 
very fine goods, not cotton, but high-colored fancy goods, 
one end of the establishment, containing something like ' 
looms, thoy used, during sovoral months last winter, the i 
electric light, and it became absolutely impossiijlc for them t 
make their finest figured goods after the daylight bad goU 
From that establishment I went immediately to a bospittJ 
adjoining where there wcro about twenty women with varioiq 
diseases of the eyes and tho nerves connected with theiq 
Some of them will probably never enjoy the vision which i 
enjoy to-day. It has become a very serious question wherevf 
high colors and fine goods are required, and this matter v 



4S 



^Wnnout doubt be embodied in the next mediwil report to the 
State — either the surgical report or the medical rejiort. It ia 
not yet pulilif property, but thiit came under my immediate 
observation only last week. 

Mr. Stii-es. If I remember correctly, Col. Livermore 
stated tlint he charged the electric light fifty dollars per 
horse power. I would like to ask him if that is the actual 
cost or the estimated cost? 

Col. LivEBMORE. It was estimated, because we are rumiiug 
by water power. I estimated what it would cost by steam. I 
would like to inquire of the last gentleman up whether ho 
understood that those twenty people who wore in the hospital 
were there as the result of the eleetric light or high colors? 
(Laughter.) 

Mr. PoAT. The twenty people to whom I referred are now 
in a State hospital (which I visited in my professional capac- 
ity), from the effects of electne light. They wore employed 
as weavers upon fine gnods, which are not cotton goods, and 
those line goods arc woven in high colors and in figures, what 
those of you who are used to weaving figured goods term " set 
figures," and the goods are worth a great deal more than either 
cotton or wool. I will say that sixteen of those people have 
b^en pronounced practically blind. They may l»e able, per- 
haps, to grope their way about the street or about the house. 
The matter is not yet public property, and I should not have 
mentioned it, except that Mr. Johnston raised the question. 
The surgeons call it "tension of the optic nerves," caused by 
intense and long-continued application, under very unfavorable 
circumstances. 

Col. LiVEHMottE. I would like to ask, in all seriousness, 
if the gentleman knows whether there were any people in that 
hospital from that ntill, in consequence of diseases of the eye, 
before the electric light was introduced? 

Mr. Prat, That I very carefully inquired ai)out, with the 
Ixmrd of which 1 was a member. Not since five or six years 
ago, when some very bright aniline colors were used in the 
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tnill, when tbc eyes nnd enrs hoth became affected by the tloai 
ing particles, but the operatives were not affected at that tim 
to any such extent a« they have been by the electric lighd 
The matter is i»eing carel'iilly watched now by a competeirf^ 
surgeon in order to ascertain whether it is ns tbey fear or nota 
and eQbrts arc lieing' made lu have a different eleutric light jiKJ 
in the same mill by another company to ascertain whether theri 
is any difference as between the ai-c and incundeHccnt systemoi 
Of course, that experiment will tjike up the whole seiLson. 

Col. LiVEitMOHE. If that is the Arc Conipiuiy, I Hiink i 
umy know how it will be settled. 

The Secketary. Letters have been rocL'ivc<l fnjni MpJ 
Goodale and Mr. Wattles upon the subject-matter under diB 
cuBsion, which I will now read. 



AmtROSE Eastman, E^q., 

Dkar Sib, — In response to your innuiry regarJing the economjfl 
and effluii'ticy of the electric light at this mill, would say: It bai 
been in use one. year. The average Hie of each lamp has been 821 
hours. Charging renewals at 91 s. lamp, witli a liberal estimate fo^ 
power, attendance, supplies, and 10 per cent, added Tor interest a 
depreciation, the cost is equal to gas at 90 cents per thousand. 1 
light gives no trouble, and is perfectly satisfactory. System 
Weslou Incandescent. 

Yours truly, 

A. M. GOODALK, A.jent. 



Cli:iKIPBE MAHUFACTt'HINfl Cl)Ur\MT, 

C'HirarEB Falls, SUss., April 27, ISBS. j 
Ambrose Kastmak, Esq.. Secrelari/; 

Dkar Sih, — Circumstances over which I have no control prevenfl 
my being present at the meeting of the Manufacturers' Asaociatioi 
the 29th inst. Below find statement of what we are doing with t 
electric light. 

We are rinminw one No. 7 Bni"!! Mftcliiiic. with 45 lamps of (m 
called) 1,-200C.P. each. 

Cost of machine, lamps, etc., say $1,500. 
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Coal Tor carbons for 4.'! lamps, 20 cents per lionr. 

Coat for oil ami attcmlance for time run, 40 cents per hour. 

Each lamp furnishes a good light for 32 36-inc!i looms, or a floor 
space of say 1.680 sqtinre feet. Height of room, l.'i feet. 

Estimated po^er required for 45 lamps, 2.1 II. P. 

Aa we nm hy irater. I reckon the total cost of the -15 lampa at 60 
cents per hour, aside from the interest on the investment. 



Yours truly, 



T. B. WATTLES. 



Mr. C. I. Barkrr. I have been very much interested in wlint 
has been said in reforonco to the electric light, and very much 
intei'ested in the estimates which Cot. Liverniore has made 
with regard to the cost of running the electric light. We 
have at the Biited Mill one room containing six hundred looms 
miming on colored work, which is lit with the Arc light. We 
have hitd thorn in operation now three years, and I must say 
that the light is very satisfactory in every respect. From the 
time they were put in down to the present time they have 
never failed to shed their light when wanted, when in repair, 
and never hut once has anything happened to our plant to 
prevent our having the light at the time we called for it. As 
regards the eyesight, from the liest judgment I have in the 
matter, and from nil the information that I have got from the 
help, I think it is very much less hurtful to the eyes than gas. 
For instance, last winter the cylinder of nno of onr maohines 
gave out and I h^id to send it to New York, which stopped 
the electric light on seventeen lamps. It was gone nearly a 
week, and before that machine got back it was a question 
whether we could keep the weavers in that part of the room 
or not. We have a gjia light over each loom, which seems 
to give a good light, hut the difference was so great between 
the electric light and the gas, with fourteen looms to a lamp, 
that we had, as I said, hard work to keep our weavers there 
until the machine came back. It seems to me that weavers 
should know their own feelings as well as anybody else. 
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*' During all the experiments made by me at Lonsdale I 
paid especial attention to the general condition of the frame 
with respect to cleaning and oiling, and to see that the work 
was being properly done ; to the setting of the spindles, ex- 
amining them while running with the bobbins off, to see that 
they ran true as well as satisfying myself that they ran freely in 
their bearings ; to the selection of the bobbins ; to the adjust- 
ment of the bands; the arrangement of the traverse; the 
weighting of the rolls ; the connection of the dynamometer 
with the frame ; and in general to all points which could affect 
the power required as well as to some which could not/' 

By the courtesy of Messrs George Draper & Sons, at whose 
requests the tests were made, I am enabled to present below 
the priflcipal results of Mr. South worth's tests of the ** Modi- 
fied Sawyer" and the ** No. 15 Common Sawyer" spindles. 



Results of Tests. 

Modified Spindles, 
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No. 15 Common Spindles, 
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Modified Spindle. 



So. U Common 
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These two sets of spindles were tested with seven different 
speeds, in the same frame, on the same day, Feb. 7, 1878. 
They were set in the same steps and bolsters, and were driven 
by the same bands. The bolsters were reamed to a loose fit. 
The yarn produced was number 28 warp nearly. The traverse 
was 5^ inches. 




The curves which exhibit the i-ehitloa between the speed of 
the spindles and the power required to drive them, in these 
tests, are very regular. The regularity is due. as Mr. South- 
worth iuforms me, iu part to the regularity and rapidity with - 
which the speeds were changed, which prevented irregular ] 
changes in the spindle oil viscosity and in the band tension* 
and in part to the regularity and cai-e with which the oiling of a 
the machine was conducted, which prevented noticeable changosr 
in the conditions of lubrication. 

The scienttlic precision, and the painstaking, expert skill! 
with which these testa were made, are very creditable to Mr.f 
Southwnrth and to the enterprising firm at whose expense theyJ 
were conducted. 

Recent Tests. — I have recently tested two high-speet 
spinning frames. One of these had New Rabbeth Spindles,^ 
with Kilburn Locks, and Draper's Double Adjustable Spiib 
ning Rings. The other had Eureka Improved Spindles, with! 
Draper's Double Adjustable Spinning Rings. The speeds of 
the New Rabbeth Spindles varied from 6C09 to 9947 revolu- 
tions per minute in dilierent tests. The speeds of the £ureka 
Spindles varied from 95!>3 t« 9955 revolutions per minute. 
Both varieties of spindle ran well, and without perceptible 
vibration at any speed at which they wore tested. Both of_ 
the frames were built by the Lowell Machine Shop. Th* 
New Rabbeth Spindles were made by Messrs. George Drapt 
& Sons. 

The JVeuj Rabbeth Spindle. — By permission of Mcssi^ 
George Draper & Sons, I extnict from pp. 33 and 34 i 
"Improvements in Cotton Machinery, ISBl," the folIowiDj 
description of the New Rablieth spindle : — 

" The distinguishing peculiarity of this spindle, as coraparedfl 
with others in common use, is the fact that the foot of the spindle 
is not confined in the usual way, but rests upon a flat surface on 
which it may move laterally in any direction ; and this freedom 
of lateral motion extends to the bolster, which is surrounded] 
by an elastic packing, and located at the lower end of t 
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Bpindle. As a result of this arrangemetit the spindle nins 
steadily and withoat jar under all ordinary circumstances, 
finding its natural centre of rotation, even with an unbalanced 



load of yarn or a slightly defective hohbin, leij much as a 
top will when spun with such velocity that it ■ goes to sleep.' 
In the case of the spindle, its velocity is so enoimous, and its 
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ordinary load is eo nearly balanced, that the small amount a 
lilwrty allowed by the elasticity of the packing is sufficient foj 
the purpose." 

"In the sectional view given, A represents the spindle; 
the cup, which reeeivcB the tapering lower end of the bobhioj 
and drives it frictionally. There is not, and should not be, i 
adhesive bearing at the top of the bobbin. C is the whirl, 
which is 80 located that the pull of the driving band comes 
opposite the middle of the bolster bearing; D, the packing of 
braided woollen fabric surrounding the bolster; E, the casb- 
iron biise ; F, the step, having a neck at its lower end, . 
which the packing is secured ; and G, the oil chamber, c 
by a brass thimble, and communicating directly with the pack* 
ing and the bearings of the spindle. Other details ar 
ciently apparent to need no explanation. The spindle 
adjusted ia the rail if desired, though in practice it is fouot 
easier and better to adjust the rings. In oiling, use Downer'i^ 
light spindle oil, or some oil having substantially the ( 
qualities. Sperm oil or any other animal oil will not aaswer.'i 

It is claimed that this spindle "excels in its capacity ftn 
running at a speed only limited by the capacity of other partd 
of the frame, or 1)y the ability of the spinner to piece up tlu 
ends"; that "other valuable advantages" are "its cleanUJ 
ness": "the length of time it will run without fresh oil*H 
" its perfect steadiness in running," and " its economy < 
power, as compared with any other spindle, except th^ 
Sawyer." 

T/te Kilbum Lock is an interesting feature of the Neai 
Kabbeth spindles which were tested. This is the invention o 
Mr. John KiJburn, agent of the Lawrence Manufacturing Cota<J 
pany of Lowell, Mass., and formerly president of this associfr 
tion. The Kilburn Lock is not shown in the drawing. It i 
a bayonet lock. It prevents the rotation of the morabltf 
bolster, and the gradual destruction, by friction, of the olastiQ] 
fabric which surrounds it. The lock was placed at the top < 
the bolster, in the frame of New Rsibbeth spindles tested, a 
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i the case in Mr. Kilhurn's original design. As at ^fe 
built by Messrs. George Draper & Sons, it is placed at the 
bottom of the bolster, 

PowEK Tests of a Frame of 192 New Rabbeth Spindles. — 
This frame was located in the Lawrence Manufacturing Com- 
pany's Mill, Number 7, and was under the supervision of Mr. 
J, F. Williams, overseer. The spindles were spaced tvFo and 
oue-half inches from centre to centre. The rings were one 
and five-eighths inches in diameter. A spindle with its whirl 
was found to weigh 1666. grains. The average weight of 192 
i)obbins was found to be 528.65 grains each. The front rolls 
bad B diameter of one inch, the back rolls a diameter of seven- 
eighths of an inch. The centres of the back and middle rolls 
were one and ooe-fourth inches apart. The centres of the 
middle and front rolls were one inch apart. The front top 
rolls were long boss shell rolls. The middle and back rolls 
were solid. Weights of s\\ and one-half pounds each were 
hung upon the wooden saddles, which pressed upon the top 
rolls. The tops of the spin lies were one and seven-eightba 
inches below the thread guides. The thread guides were six 
and one-half inches from the bites of the front rolls. Doyle 
separators were used, as adapted for high speeds by Mr. 
J. F. Williams. 

The Condition of the Frame. — Previous to the tests 
Mr. Williams was instructed by Mr. Kilbnrn, through the 
regular channels of communication, to have the machine put in 
good order for a test, anil tp be certain that none of the bands 
should be slack enough to make bud yarn. During the tests 
of April 15th, I6th and 17th, Mr. Williams had charge of oil- 
ing the frame, and was requested to oil it at the usual intervals. 
At the close of those tests he stated in writing substantially 
that the frame was in ordinary running condition ; that no 
effort was made to cause the frame to run dilferently than was 
usual ; that tlie spindles and shell roll were last oiled Monday, 
April 6th, 1885 ; that the draft was 8 ; that twelve yards from 
each of twenty-eight bobbins of roving were weighed by the 
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overseer of cardiug and himself, and that the roving averaget 
2.66 hanks. The weight of yam on a full bobbin was I.6S^ 
ounces. 

The Principal Results of the testa follow, arranged in 1 
order of the speeds of the spindles : — 
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Testa of the Side Pulls of ihe Bands, — At the coit^ 
elusion of the power tests, partly on the 17th and partly on 
the 18th of April, the side pulls of the Imnde were weighed by 
Mr. Charles H. Fisher and myself, by the aid of a band teeter, 
which was invented by Mr. Jacob H. Sawyer, the inventor of i 
the iSawyer spindle. The average tension of the bands wasT 
found to be 2.6 pounds. One band weighed one-half of i 
pound, one weighed five-eighths of a pound, three weighed! 
three-quarters of a pound, all others iveighed one pound or 1 
more. One band weighed seven and one-quarter pounds, onefl 
weighed eight and three-quarters pouuds, and two weighed] 
nine and three eighths pounds each. 

The Average Relative Humidity, while the side pulls offl 
the bands were being weighed, was 35, as determined by Mr.J 
Fisher. 

The Testa of the Numbers and Strengths of the Yam i^un,1 
which was all Warp Yam, were made by Mr. W. S. KelleyJ 



overseer, who is regularly employed in that eervice by tho 
I^wreuee Manufacturing Company, and were reported to me 
by Captain J. Gilljert Ilill, superintendent. Careful search 
was made for soft and inenfficiently twiBted yarn, but none was 
found on any bobbin. 

Tfte Results of (he Power Tests somewhat in-egular. Side PuUs 
of Bandfi. — I had hoped to ascertain from these tests the law 
which should express the relation of power to speed in high- 
speed spinning with the new Rabbeth spindle. I found, how- 
ever, less regularity thau I had desired to have obtained in 
the corresponding changes of power and speed. I therefore 
consulted Mr. W. S. Soutliworth upon this point and learned 
that ho had obtained extremely regular results, of tho charac- 
ter of those sought for, only when he had been able to make 
his changes of speed with great rapidity, and in regular order, 
while tilling a single set of bobbins. I also requested of Mr. 
Southworth his opinion as to whether a band which was so 
loose as to exert a side pull of but a single \ pound when 
on the spindle whirl, would drive the spindle at its full speed. 
He replied that he had many times proved by the aid of a 
speed-counter fixed upon the spindle, that such a band wovld 
drive the spindle at its full speed. He said, in addition, that 
he had examined the twist of yarn which had been spun upon 
spindles that had been driven with such bands. He had found 
no lack of twist in such yarn. I then requested of Captain 
Hill, that such bands as exerted a side pull of more than 2 
pounds on the spindle might lie slackened prepanitory to other 
tests. In the mean time, the overseer, Mr. Williams, made 
the tost that I will now describe. He selected two bands. 
One of them exerted a side pull of 4 pounds, and the other 
a side pull of but I pound. He gave the yarn spun by the 
aid of these bands to Mr. Kelley to be examined in the usual 
way, but with only a number attached to each bobbin. The 
yarn that was spun by the aid of the slacker band was a little 
superior to the other, but not more so than is frequently the 
case when the conditions under which the spinning progi'esses 
appear to be the same. A repetition of the experiment gave, 
substantially, the same result. 



The Eureka Improoed Spivrlle. — Hy perniisBion of AfrJ 
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.Tunics U. Graj', treasiii-cr of the Eureka Spindle Compuny ( 
Ayer, Mass., I aiu ciiaMcd to present the cuts and the i 
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stance of tho description of this device, which were published 
ia the "Textile Eocord" for April, 1X85. The object of the 
invention ia to cause the yam to receive its full twist and 
strength as quickly as it leaves the bile of the front rolls, and 
before the strain is a] j I ed to t f winding it upon the bob- 
bin. In order to acco upl sh th result, the spindle C, Fig. I, 
is extended upward tl o gh i above the Imbliin nearly to 
the height at which tl e gu le v -os wore formerly placed. 
The upper portion of tl e sj udio s a short hollow tube, ter- 
minating in tho lip. The walls of this hollow tube are cut 
through by two diametrically opposite spiral slots. These 
change the hollow tube into a short spiral fork, of two pi-ongs, 
in which the sitindle lerminatea. A thread-guard. A, is attached 
to tho linger-board B. The guard is of sheet steel and is rounded 
and hardened on its front edge to prevent weiir. One-half of 
the front is cut back at b, forming the projecting point a. This 
guard is applied just above the sptndlo-tip, and is set buck so 
that the inclined side b will allow the thread t to extend in a 
straight line from tho bite of the front rolls to the centre of the 
tip of the fork of tho spindle. The prajecting point a extends 
forward of the tip of the fork and a little to the right of the 
centre. 

The thread, which was not twisted when it was delivered 
from the \nte of the rolls, lies between tho two pi'ongs of the 
fork and receives one twist with each rotation of the apindle. 
As tho traveller falls behind the bobbin, while winding the yarn 
upon it, the tmvellor gradually draws the thread from between 
the prongs, and it falls upon the inclined side b, of tho thread 
guard. It rests, but only for an instant, on the guard just back 
of the spiudle, when it is caught by the lips of a spiral prong 
and laid again between tho prongs of the fork. The thread 
slips from between tho prongs as often as is necessary to pre- 
vent the thread from winding about the upjier portion of tlie 
spindle, as the traveller falls behind the spindle. It is claimed 
for this invention that by giving the yarn its full twist as it 
leaves the bite of the front rolls, as is done on mules and flyer 
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framos, the uumber of brcuka^s ia less, the ynm is BtroDgi 
aod more even, and the operation of piecing up t>roken end 
at very high speeds can l>i! more eiisiij and successfully per- 
formed. 

Poicm' Tents of a Frame of 160 Eureka Improved SpindleaA 
— This frame is lociitod in the Merrimack Manufacturing Com 
piiny's Mill, Number 6, and is under the charge of Mr. W*. 
Welch, overseer. It was built in the summer of 188-1. Whilftj 
being teated it was spinning filling that did not ditler mud 
fi-om imniber 3(j, from roving that did not differ much from i 
hank roving. The draft was 9, and the twiat did not diffefV 
much from 25.29. The spindles were spaced 2!, inches {rots 
centre to centre. The rings were 1| inches diameter, 
average weight of 160 bobbins was found tn be 2.^4.3 grwu 
each. The fnmt rolls had a diameter of 1 inch. The bac^ 
rolls had a diameter of J of an inch. The front lop rolls wen 
long boss, shell rolls. The middle and back rolls were solidj 
The ixilsters were new, with leather steps and bushings ana 
had been in use but three days previous to the tests. Doylid 
separators were used, as modified for high speeds by Mr. J. T'M 
Williams. 

The Principal Rexulls of the tests follow, arranged in thq 
order of the speeds of the spindles : — 
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e PuUs of the Bands. — The power t« 
forenoun of April 23, wnn ma<le with a, speed somewhat more 
rapid, ntid with ii relative humidity somenhat greater than the 
speed and humidity of the afternoon before. The number of 
spindles to the horse-power had fallen off from ;I2.S to 7(i.2. 
Prefuming that the increase of humidity had tightened the 
bauds, and that the average side pull of the bandit had been 
from the beginning several times as much as the one-half 
pound which had been found to be entirely sufficient, I deter- 
mined to tost the side pulls with the Sawyer Band Tester. 
This test was made, as at the Lawrence ManHfauturing Com- 
pany's mill, by Mr. Fisher and myself. We found the great- 
est side pull to be three and three-quarters pounds, the least 
to be one-half a pound, and the avonige to be two pounds. I 
also at the same time stretched the bands that exerted a side 
pull which was more than two and one-half times the snttieient 
side pull of one-half a pound. The average side pull, after I 
had stretched the bands, was 1.2 pounds each. The relative 
humidity, while the bands were being tested, stretched and 
tested again, was 50, and, during the power test which fol- 
lowed on the same afternoon, the relative humidity averaged 
the same, fiO. Although the speed was still more rapid than 
in the morning, the revolutions per minute of the spindle 
i-eaching 9940, the reduction of the band tension liad increased 
the number of spindles to the horse-power to 111.7, a number 
hut slightly loss than 92.8, the number of spindles to the 
horse-power with the slower speed of the first test of 9393 
rovolutiona per minute. The power tost of the next nioniing 
was followed by a third test of the side pull of the bands. 
The speed was but a trifle faster than that of the preceding 
afternoon. The relative humidity was a trifle less, 4!), but 
the number of spindles to the horse-power had been noticeably 
reduced to 85.1. The relative humidity remained the same 
during the last band testing, 49. I was astonished to find by 
the test that the bands had, during less than twenty-four hours, 
entirely recovered the average side pull of the first band test 
of 2 pounds each. 
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Compaiiiton of the Numbers, SlrenfjOts and ElaslicUies t 
Yarns spun with Tight and with Over-tight Baiuh. — lu ordei 
to iiscei'tiLin if tiny slack-lvvisteJ yarn Imd lipcn mnde, dui 
tho testa of the ufYeruooii of tlie 23d mid the forenoon of tha" 
24th, I requested tho ciirefiil nid of Mr. John W. Smith, over- 
seer, who is charged with the duty of testing yurn for the 
Morriiimck Miuiiifucturing Compuny. Guided liy tliat Irand 
test which had preceded tho two power tests, I selected the 
bobbins of yarn which, od tho afternoon of April 23d, hud 
been spun by the aid of the tightoi^t ten bunds, as well :is thoaf 
that had Iteen spun by tho aid of the slackest ten bands, 
each bobbin I iittaehed a tiig, bcHriiig a number which iiidi- 
cutod only the position in tho frame, oi' the spiiullo whieh had 
carried it. I also selected the yarn which, on the forenoon of 
the 24th, hud boon si>un by the aid of the same twenty bandstg 
that is, the tightest ten and the slackest ten bands. BeeauH 
of a misuuderstanding, tive of the selected Imbbius wert 
removed by the dotlers. Five others were therefore chosen 
in thoir ste^d. 

The two sots of twenty bobbins were bandeil to Mr. SmitbJ 
with the request that ho ivould select from each lot any bolv 
bins of slack-twisted yarn that the lot might contain. Ne] 
other information was given to him than that which tho t 
afforded. The weight of yarn on a full bobbin w: 
ounces. I give below the resnlts of tho yarn tests by Mrd 
Smith, in a t^ble, side by side with the tests of the side ptill| 
of tho bands. 
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In forty trials of the number, the greatest variation from 
the average was a little less than 9 per cent. 

Mr. Smith addressed to me the following note, as a part of 
his report : — 

Mr. Whitaker, — Dear Sir: The above averages are fully 
equal in quality to several other tests made from other pat- 
terns of guides from ten spindles on each side of the frame, 
where we know all of the bands were tight. During the test- 
ing I found two bobbins I thought might be slack-twisted, but 
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on trial with the twist counter at 5.45 this morning, when t 
mill was still and no air in motion, I found the twist right, bt^ 
the yarn was light. I do not think there was slack-twist« 
yarn in the parcels lestcd. I give yoii a leaf from my testim 
book, which will show you the condition of the yarn on ead 
bobbin, with the numbers of each bobbin corresponding to t 
numbers in your book- 
Very respectfully, 

John W. Smith. 

P, S. The counting twist out of fine filling (white) is detti 
cute work, and may be queatioiicd, I use a good engraver^ 
glass and have to make several trials on each thread. 

J. W. S. 



Later Power Tests of the Frame of 192 New RabbeUt 
Spindles, — Returning to the Lawrence Manufacturing Com- 
pany's mill on the afternoon of April 24, I continned the teata 
of the frame of 192 New Rabi>eth Spindles. I had rcquestec 
that such bands as had exerted a side pull upon the spindh| 
of more than two pounds might he stretched; and I expects 
to find that more spindles than before would be drivi 
horse-power. This expectation was fully realized. The avert 
age speed of the spindles was !M31 revolutions per miuutei 
while the uuml)er of spindles to the horse-power was 103. iJ 
On the 15th of April, in the afternoon, with the speed of thd 
spindles 9081 revolutions per minute, fifty less than i 
afternoon of the 24tb, the nunilrer of spindles to the horse 
power was only 66.2. The rolls and the building mechanist^ 
were oiled hy me during the tost of the 24th. The gai 
spindles to the horse-power was 36.9, or 55.7 per cent, 
my judgment, this gain was chiefly due lo the stretching ( 
the bands. The average relative humidity, during the aft 
noon tost of April 24, was 35. The average tempei-ature i 
the room was 83.5° F. The average temperature out of doorj 
was 82.7° F. The wind was southwest. 



Unfortunately, the side pulls of the bautla were not tested 
until the following morning. It had rained plentifully during 
the night, and the average relative humidity had increased 
from 35 to 46. The average side pull of the bands, with an 
average relative humidity of 46, was 2.3 pounds. How much 
less the average side pull was, during the jrewer test, when 
the average relative humidity was only 35. cannot now be 
stated. These imndd were now stretched until their side palls 
averaged only 1.1 pounds, preparatory to a power test which 
was made on the afternoon of April 25. The number of revo- 
lutions per minute of the spindles was 9111 on the 25th, 20 
revolutions less than on the afternoon before, and the number 
of spindles to the horse-power was only 92.6. The average 
relative humidity was 40. The average temperature in the 
room was 79.3*^ F. The average temperature out of doors 
was 66.5° F. The direction of the wind was north-northwest. 
At the conclusion of the power test, and on the same afternoon, 
the side pulls of the bands were again tested. The average 
side pull had increased to 1.6 pounds. The average rela- 
tive humidity during the band test was 44. The recovery 
of a portion of the original side pull was not unexpected, 
after the similar experience with the bands of the Eureka 
spindles. 

It will have Iwen noticed that while the spindle speeds hftd 
varied but 20 revoliitions per minute, in the tests of April 24, 
P.M., and April 25, p.m., the number of spindles to the horse- 
power had fallen ofl' by 10.5, a loss of 10.2 per cent. The 
changes which had occurred in the relative humidity make the 
change which had been produced in the average side pull of 
the bands uncertain. There is, however, an evident reason 
why the numl>er of spindles to the horse-power should have 
been less iu the test of the 25th. The temperature of the 
room was 4.2° F. lower, during the test of the 25th. More- 
over, the frame had spun steadily during the usual working 
hours almost until the beginning of the test of the 24th, It 
hod been stopped for 21 hours preceding the test of the 25th. 
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The spindle oil was then, on the* 25th, comparatively cold 
and viscous, and fewer spindles would be driven per horse- 
power. 

Comparison of the Numbers^ Strengths ^ and JExcesses above 
Super-extra Strength y of the Yarns on different Bol>btnSf Spun 
mth Tight and Over-tight Bands, — In order to ascertain if 
any slack-twisted yarn had been made during the afternoon of 
April 25, I selected the bobbins of yam which had been spun 
by the aid of the tightest ten bands and also those which had 
been spun by the aid of the slackest ten bands. In making 
the selection, I was guided by the results of that band test 
which preceded the power test. I also put with these two 
other bobbins of yarn which had been selected by Mr. Wil- 
liams, making 22 bobbins in all. To each bobbin I attached a 
tag. This bore a number which indicated only the position in 
the frame of the spindle which carried it. The bobbins wel^ 
all delivered to Mr. W. S. Kelley, overseer, with the request 
that he would select any bobbins of slack-twisted yarn that 
might be found among them. No information was given to 
him excepting the number on the tag. Mr. Kelley reported 
to me through Captain Hill, superintendent, that there was no 
slack-twisted yarn in the lot. 

The results of Mr. Kelley's yarn tests are given below in a 
table, side by side with the results of the band tests. 
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In forty-four trials of the number, the greatest variation 
from the average was a little lees than 11 per cent. 
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The EmersMi Power Scale, — The power tests were 1 
with an Emerson Cotton Mill Power Scale. The instrument isl 
numbered 26, iu the series of the manufacture. Before the^ 
power tests 1 had examined it criticiilly, in comparison with a 
delicate Piony brake, at the speeds of 410, 602, 791 and 998 
revolutions per minute, of the shaft of the power scale. The 
report of the results of this examination is too volumiiioua to -J 
l>e here introduced. It was published in full in the " BostimJ 
Journal of Commerce" for March U, 1885, and may be tliera.l 
consulted. It is stated therein that this examination 
proven that, when the instrument is in good order and ^kilfiiliyi 
used, there are no errors in its indications that are not minute." 

Comparison of the Power Scale with a more delicate Prony^ 
Brake. — I have taken advantage of the time which has elapsed J 
between the making of the power tests and the printing of thial 
report, to subject the power scale number 26 to still more delt-« 
cate testa. The Priniy brake has been made more delicate and I 
more exact in its indicatious, and capable of consuming much! 
more power than Ixsfore ; an<l tliat without any such fluctuHtioal 
in the quantity of power consumed as required a frequent J 
change in the adjusting screw of the brake during the progress I 
of a comparison with the power scale, I have compared the I 
power scale with this improved brake under conditions whichj 
include the range of ray former experiments. 

The Mange of the Comparisons Extended. — In the tests o 
the Eureka spindles, the speed had been reached of 1242, audi 
in the tests of the New Rabbeth Spindles the speed had beeal 
reached of 1421 revolutions per minute of the shail of thail 
power scale. I have extended the range of the comparisons soj 
as to include speeds approximating to 1375 revolutions p^s^ 
minute, with net indicated forces such as were used in those 
power tests which were made at the highest speed. The resultal 
cannot be detailed within the limits of this report. I maj^j 
however, say that, at the highest speed, with the greatest n 
ndicated force, a email percentage correction is necessary 1 
cause the iudications of the power scale to con-espond, abso* 



lutely, with thuso of tbe Prooy brake ; that this correction 
appeiira to be invariable for a given speed and net indicated 
force ; but that it becomes le^s and less as either the speed or 
the net indicated force is reduced. More precisely correct 
power tests can be made with this instrument than with any 
other transmission dynamometer that I have used, even when 
the small correction just referred to is disregarded. When the 
correction ia made, results which approach absolute correct- 
ness can be obtained. In four such corrected tests, at an 
average speed of 1375 revolutions per minute, and with 95.31 
foot pounds transmitted per levolution, the greatest variation 
from the absolute, of the corrected result, was .24 foot pound 
per revolution, or \ of one per cent. 

I am indebted to several persons for courtesies extended at 
the mills : to Mr. John Kilburn, Agent, and to Cupt. J. Gilbert 
Hill, Superintendent, of the Lawrence Manufacturing Com- 
pany; to Mr, J. S. Ludlam, Agent, and to Mr. Edward P. 
Dennis, Superintendent, of the Merrimack Jfanufacturing Com- 
pany. I am also indebted to Mr. Charles H. Fisher, formerly 
assistant professor of mechanical engineering at the Massachu- 
setts Institute of Technology, whose assistance I have had in 
the work of the tests. 

Mr. Atkixson. Before Mr. Whitaker leaves I would like to 
make two or three inquiries which I hope he will answer when 
he makes his report. I_will not ask him to take the time to 
answer them now. In what respect does the York spindle 
differ from the Eaton spindle of some twenty years ago, which 
had a spiral? 

What kind of oil had been used to lubricate the Rabbeth 
spindle which was out of condition? Whether it was mineral 
oil, which is not supposed to become viscous, or whether it was 
mixed oil, in which there was some animal oil? 

It occurs to me, now that this subject of band tension hai 
been brought up again, that I probubly made one mistake 
when this matter was brought before the association at a 
previous meeting, thut I did not patent the composite baud 
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of linen and cotton which I then made, which stretched less 
than an inch, where every other kind of band stretched several 
inches I ought to have patented it, and I may yet do bo. If 
I had sold the patent to Mr, Draper, a large portion of the 
spinners would have been using that band at the present time. 
[Laughter.] 

Mr, WniTAKEit. Concerning the Eaton spindle, to which Mp..J 
Atkinson has referred, I know nothing whatever about it. 7 
Concerning the oil which was used on the Rabbeth spindle, ] 
know nothing about it, except that it was very sticky wheal 
I tested it with my fingers- 
Mr. Atkinson. I thought you might, perhaps, find out, an^ 
embody it in your printed report. 

On motion of Mr. Leigh, it was voted "That the Board i 
government be authorized to levy an assessment not exceeding. 
ten dolliirs ujxin the members, to meet the expenses of thftB 
ensuing year." 

A recess was then taken until 2.30 p.m. 



Afternoon Session. 

The Association re-assembled at 2.30, Vice President! 
Parreu in the chair. 

The Pkksjuent. Gentlemen, the only subject left upon the! 
list for to-day is a paper by Mr. Edward Atkinson ou thag 
"Necessary Relations of Labor and Capital." 

Mr. Kent. Before Mr. Atkinson begins his paper, will you I 
allow me to make a simple motion, which should have been ] 
made this morning? I move that the thanks of Ibis asso< 
tion be extended to Hon. AVilliam C. Lovering, our retiring 
president, for the very courteous, effitient and able manner 
with which he has presided at the meetings of this association. 

Mr. Dkai'er. I most heartily second the motion, but I ^ 
would suggest that the other officers during the past year be 1 
inchided. 

The amendment wsvs accepted and the motion carried unani- 
mously. 
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THE NECESSARY RELATIONS OF LABOR AND CAPITAL. 



BY EDWARD ATKINSON. 

About two weeks since I happened to show to your presi- 
dent a smalt copy of one of the graphical tables whioh are 
upon this wall. Soon after this he informed me that your 
Gommittee desired me to make that table a text for an address 
to you under the above title, and this very complimentary 
request I have the more gi'atefutly accepted because I had 
almost concluded that I ought to forego attendance at your 
meetings, for fear I might at last wear out my welcome by 
overmuch speaking. 

On so short a notice I could, of course, only cast some of 
the materials which I hud already in hand into a little dtlfcrent 
form, and if you find that some of the facts and tables which 
I shall present to you are already familiar to you, from my own 
previous use of them, you must forego criticism because of 
my necessity. 

I will refer at once to the table which attracted your presi- 
dent's attention ; and here let me premise that the facts which 
are given in this table are not all derived from one source, 
therefore the results cannot lie imputed to a single mill. They 
are, nevertheless, as accurate and as absolute as if they had 
been compiled from a single set of accounts. 

Standard Cotton Shbbtinos. 

The general tendency of wages toward a maximum and of 

profits to a minimum is shown by these diverging lines. There 

have been, of course, great fluctuations ; but it will be observed 

that even the reduction in the rate of wages in money, between 



1883 and 1885, was accompauied by an increase in the purchi 
ing power of money, so that wages, measured in sheetings, are 
now higher than ever before. I believe this is also true, if 
wages are measured in food or woollens. In other words, all 
who are employed at all can get more for their work than ev) 
before, in food, clothing and shelter. 

In 1840 the art of cotton apinniug and weaving had beco: 
very completely established in this country ; its methods 
the same as they are now ; the standard sheeting was a well- 
known fabric, both here and in foreign countries ; the price of 
cotton in 1840 was not very different from the present price: 
but from 1840 to 1850 it was subject to greater fluctuations 
than have occurred in recent years. A larger working capital 
was required by the manufacturer than at present, because all 
the goods were sold on long credits. For that reason I have 
considered only the tixed capital of the mills under considera- 
tion, and have computed the share of product assigned to 
capital only iu respect to a reasonable profit on the fixed in- 
vestment. Had I assigned a share of the product to the 
active capital in 1840 and in 1885 respectively, the disparity 
which will be shown in the comparison of the respective shares 
of profits and wages, i. e., of capital and labor, would have 
been much greater in favor of laVior, 

I might almost entitle this table as one showing " how the 
poor became richer while the rich have become poorer in run- 
ning a cotton mill," but that would not be either just or quite 
true^ The facts arc that the operatives have attained higher 
wages, shorter hours and better conditions of life, while the 
rich — if such they may bo called, who own these factories — 
have become neither richer nor poorer, but have, on the aver- 
age, enjoyed a fair income upon their capital; — the mills 
chosen for this example having never been subjected to any 
llnancial dif&culty or to any reduction in the value of their 
shares. In my judgment, the operative who has deposited 
his savings in one of our best savings banks for the last thirty 
or forty years, has received a higher proportionate 
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1883 and 1885, was accompanied by an increase in the purchas- 
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s capita] tlmn bas been secured by the average of cotton mill 
Btockbolders on their iuvestment. 

So far as these examples prove a rule, Progresa Ji-oin 
Poverty, on the part of openitives, has i>een continuous in 
tJiis art, and has been perfectly consistent with the mninteniince 
of the capital in the factory; which capital is unquestionably 
owned in part, and perhaps in largest part, by men who are 
now rich and who have, many of them, inherited their wenltli 
^rom those who built the mills. Therefore in these cus' , at 
least, there has been no contest between labor and capitui, but 
W>th have prospered, or at some periods and in some measitve. 
Hive been subjected to depression together, nnder a higher 
iw which governs their relations and which is superior to any 
itatute. 

I will now explain the table which is before yon. You will 
observe that at the head of the column on the left, all the 
^ingonul lines diverge from a common point. These lines 
^present product per hand, spindles, value per hand, wages, 
Btc. We therefore establish each element at a standard which 
tve will call 100 in 1840 at this point, at the head of the left 
Ipohimn, and from that we will trace the divergent lines to the 
points on the second vertical line, which indicate the condi- 
^OQs of 1883, and then to the points on the third line, which 
ftre the conditions of the present date ; a moderate reduction 
n the rates of wages having been made in 1884. 

[See llisBrnin opposite,! 

1. The product per hand had risen from 9,600 yards per 
rear in 1840 to 28,032 in 1883, and to 29,604 at the rate of 
lie present production ; it will be 30,000, as soon as some new 

lachinery is fairly limbered up, 

2. Without any material change in the number of dollars 
of fixed capital, the mills have been almost built over and the 
pid machinery has been displaced, while new machinery bas 

Ken added, resulting in a gain from 12,^00 spindles iu 1840 
fto 30,824 in 1883, and 35,720 in 1885. 
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3. The value of the product per hand has advanced froml 
$8G8 to 11,973 in 1883, and then receded to $1,924 ; the pric( 
of sheeting being reduced in 1885 more than the yards ofl 
product iucrooaed, the price of cotton not being very diflereatj 
at either date. 

4. Now let me call your attention to au apparently einguls 
point, but one of the utmost importnnee in this consideration. 

Suppose the operatives had been direct sharers in the actus) 
product of sheetings at the market price in place of being paid 
wages in money, and you observe that although the rate i 
their wages in money was reduced I>etwecn 1883 and 1885, yefl 
their WJiges, if paid in shePtinga, would have increased from 
1,936 yards in 1840 to 4,097 yards in 1883, and 4.154 yai-ds ll^ 
1885. I shall revert to this point presently. 

5. The wages in cents per hour have advanced from 4^*,^^^ 
for the long day'e work of 1840 to S^^^o ''"■ *''* shorter houn 
of 1883, and8jSj|7^ in 1883. 

6. The wages per year have advanced from $175 for I3J 
hours in 1840 to $287 for 11 hours in 1883, and $270 for 10^ 
iu 1885 ; but I shall presently prove to you that the lowei 
in money of 1885 was really a higher wage in absolute power! 
than the higher rate of 1883, because it would buy more and 
yet leave a larger saving. 

7. There wore many fluctuations in the number of hands 
between 1840 and 1883, although the numbers come out almost 
even. Each revolution in, and addition to, machinery retjuired 
for a time a little larger force, aa between 1883 and 1885, 
but as soon as the additional machinery came into a thorough 
working condition the number of opemtives was reduced, aa it , 
doubtless will be again, the last changes being barely com- 1 
pleted. 

8. The hours of labor have been reduced from 13 to 10|' | 
average. 

9. Consiuuors have gained the difference between 9 conta-J 
and 6^ cents a yard. 

10. Now let us see wliat has become of (ho share of capitnl.l 
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In 1840 tho normal riitc of profit which would have sufficed to 
induce the extfiiiaion of the business was about 10 per cent. ; 
now it is about 6 per cent., Iiocauso there is now mcire capital 
ill proportion to its possii)le use. The proportion of tbc yards 
required to be set aside to yield 10 per cent, in 1840 and 10 
per cent, in 1883 went down 49 per cent., and the proportion 
required to yield 6 per cent, in 1885 went down 70 per cent, aa 
compared to 1840. 

11. The proportion of the price per yard required to yield 
10 i>er cent, on tho fixed capital in 1840 was 1^;^ cents, and 
tliat required to yield (J per cent, in 1885 was I of a cent. 

That is to say. it was neceaaary to assign a little over 13 per 
cent, of the value of the product to fixed capital in 1840, leav- 
ing 87 per cent, of the small product for the cost of materials, 
supplies, insurance, taxes, general expenses and labor, while 
in 1885 less than 4 per cent, of the much larger product at the 
lower price suffices for a normal rate of profit on the fixed capi- 
tal, and 1*(J per cent, is assigned to all other elements of cost, 
including labor. 

Between these two dates there have lieen periods when all 
dividends have been suspended ; other periods, during the war, 
of extravagant profits; at present it is again a question whether 
any dividend can be earned or not ; but for the whole term 
there has been steady progress either in the rate or tho purchas- 
ing power of wages, except during the war period, when, 
although the rate in pajter substitutes for money advanced, the 
purchasing power declined in greater measure. 

I have partly completed the analysis of a print-cloth mill, 
all mule spinning, by a comparison of the condition of 1871 
and 1884. 

It will be remembered that the year 1871 was a year of 
inflation, feverish activity, high prioes and apparently of high 
wages. The currency was depreciated and tho end of a finan- 
cial debauch on the greenback basis had l>ecn foreseen and its 
necessary couree of loss and depression had Iieeii predicted by 
the fow but bad not become apparent to the many. 




no change in the niiinber of spind! 
belweun tlie two dates, but other itnprovenienta made each 
hand more effective ; the ysirds of product per hiiud went up 
from 26,531 yards, representing 3,382 hours' work in 1871, 
32,391 yards, representing 2,(iy5 houra' work in 1884 — 
increase of 22 per cent, in product, and a decrease of 20 
cent, ill hours of labor. 

The wages per hand per hour were IS^ji^ cents in 1871, 
^^iVd cents in 1884 ; decrease 3.37 per cent. 

The WHges per year were (421^ in 1871 in a fluctuating 
paper currency, and $32t-,Y[r in 1S84 in gold, a. nominal 
decrease of 23 per cent. 

The price of printing-cloth averaged (*fo^ cenU in 1871, 
and only S^'j^j in 1884 — a decrease of 50^^ per ^eut. 

At these prices the wages of the operatives converted into 
yards of their own product wonld have yiehled them f>,205 
yaitU in 1871, and in 1884, it, 737 —an increase of 5G^^ per 
cent. 

I have Ijeen unab]e to got exact data for 1871 on other 
points, but in a general way it may be safely assumed that the 
proportion of the lower rate of wages of 1884 suitable to bo 
ansigned to clothing, would have purchased not only more 
prints, but more worsted and woollen goods than the same 
proiKirtion of the higher rates of 1871. 

lu the course of my railroad investigations, I have else- 
where proved that the prices of beef, pork, wheat, flour, oats, 
butter, lard, cheese and wool fell more than 25 per cent. 
between 1871 luid 1884, and are now still lower. 

It is, therefore, certain that t324^8^j would buy more cloth- 
ing and food in 1884 than 1421:^^ would purchase in 1871, 
and unless the town where this mill is, diflers from other 
towns, the proportionate reductioH in the price of shelter has 
been more than equal to the proportionate reduction in the rate 
of wages. 

It will be observed that the average earnings per hand io 
this mill were more than in the standard sheeting mill ; this is 
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IwcanBC the adult muh spinner does more work per man than ■ 
the frame spinner does per wiimaii or girl. 

I doubt not tliere were periods during the malignant era of 
paper money, when prices and profits Hdvauced more rapidly 
tbau wages and when high rates of wages in paper yielded a 
ppor subsistence , but I have not yet succeeded in mnking a 
'comparisun between two dates in which the condition of the 
laborer who was in coutinuous employment did not improve. 
That is to say, either the wages of the workman advanced 
faster than the cost of subsistence, or else wlien wages were 
reduced the cost of subsistence was also reduced in greater 
meaisure. 

The hardship in times of depression and of reduction in 
prices falls on two classes ; — 

1. On the mauu&cturers or merchants who carry the stocks 
of material or of finished goods. 

2. On the laborers who are either wholly thrown out of 
, employment by the cessation of work in certain directions nr 

who throw themselves out of work because they are dissatisfied 
with the rntca of wages. 

Fortunately by far the greater portion of the work of pro- 
duction and distribution must go on whatever the " times" 
BO called, may bo, whether good or bad, and the actual suffer- 
ing in modern days is limited to u very small portion of the 
community in point of number. lu this matter the commer- 
cial crises of modiTn times, which are usually caused by 
what is very absurdly termed " over production," are much 
leas injurious than those of former periods which were caused 
by scarcity. 

[See Dlagrnm oppoalte.] 

I now call your attention to the second diagram relating to 
pig iron. These tigures are from the books of an iron furnace 
' for which all the materials were purchased. It relates wholly 
; to the art of converting ore and coal into pig iron. 

The two periods compared are 1860 to 1864, inclusive, a 
period of war, paper money, inUatiou and confusion ; and 1875 
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to 1870, tlie period of slow and puinfiil retura to a BOta 
specie liasis. 

1. The product per hand went up from 771) tons to ],2Ifl 
tons. 

2. The total pmduct, 58,959 to 86,546. 

3. AViiges advanced from J353 jjer hand, per year, 
debused currency constantly losinff a. part of its purchnfiiaj 
power, to $486 m an improving currency, constjintly gaininjm 
in its purchasing power. 

4. The gross vahie of the product remained about the snmefl 

5. The number of handu was reduced from 76 to 71. 

6. Consumers gained the bonetit of a reduction in prio( 
from $27.95 to $19.08. 

7. The margin between the cost of materials and labor pd 
ton and the market price went down from t^fa\ to ll^'Vgi and" 
out of this margin were paid all the general expenses, insur- 
ance, taxes, and profits, if any at the last date. Who gained 
most, labor or capital ? 

You will obsei-ve that while the profits of capital went dow 
to almost nothing, the wage of the first period would hav<d 
purchased 12^^ tons of iron per year, and in tUo secoiM 
period 25j*,^ tons. That is to say, the share of the laborer id 
his own product was doubled. 

Ere long I shall have similar data in respect lu the following 
arts: Woollen cassimeres, paper, iron sliips, ploughs, Indiai 
corn in Illinois, and I expect to secure similar stat«mont| 
regarding many other aiis. They will all sustain the sum 
phenomena of progress from poverty to welfare.' 

They will fully prove that there has lioen — 

1. An increase of product in ratio to population, whethtl 
in respect to the product of agriculture, mines or factories^ 
thus disproving in this country during this century, the no. 
called law of population propounded by Malthus, which haa 
been the brie ii'iir of economists ever since it was presented, 
and which I hold to be a mere a priori conception of an insulsi 
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student who coiild not foresee tho potentiality of i 
science.' 

2. An increase in the rates of wages in money, accompa- 
nied by a (lecroaso in the money eost, as well as in the labor 
cost of all pruduction. 

3. Steadier and more adeqnate employment for labor, both 
skilled and unskilled. 

4. A steadily diminishing share of the total product secured 
by capital, whether under the name of either rent, interest or 
profit. 

5. I also expect to prove that there is no sign of there 
being any law of diminishing returns from land; lint nn the 
contrary greater variety, greater quantity and greater value of 
the products of agriculture in ratio to the nural>er of persons 
occupied therein ; thus disproving another alleged law, that of 
diminishing returns from land in ratio to population, which 
constitutes another of the a priori conceptions of most uf the 
economists. 

Land which has become partially exhausted of its primitive 
fertility, has become, under intelligent cultlvatiun, more pro- 
ductive than it ever was in its virgin state and now yields a far 
greater product in ratio to each one of the greater number of 
persons who dwell upon it, than it did when sparsely popu- 
lated and treated as a mine and not as a laboratory. As an 
example of this witness Furman's method of raising cotton in 
Georgia. lie brought old fields which had been exhausted by 
slave labor so that each acre would yield only one-eighth of a 
bale of cotton, "or (JO pounds, up to two and even three liates 

■ This lo-called law of iwpnlBilnn It, rta yon arc all nware, thai population tends to 

gull) (in llie meAnB of imlisiatcnce ; If tlila la true, progrDss^rom poTcrty ia tempornrTi 

progresi and poverty riro neMBsary. The whole disi'iiBsiim of the neccfsftTy relations 

K' of littior and capital has been vitlnteil hy this a priori canecpticm, tat nearly a ten- 

^H tuiy, Tor which, In myjndgniani, thorols not a ahadovr of proor. 

^H I shall presently retcr to the land question, liQl here let me My thnt I take lisne vrlih 

^H Vat Snsllsb School at EMnomi«W on three points : — 

^^P 1. On the so-utlloil law of popalarlon oi pniponniled hy Maltbns. 

^H ' 3. On Ibo so-called Inw or dlminiihlng returns Fh>m hind. 

^■^ 3. On the RIcardfan theory of rent, in wblcb the properties at the soil nre considered 

^^V u the basis of rent, rather than the capacity or the man who works the soil. 
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of ginned cotton to an acre, and made a profit all the time 
except in the first year. 

I now recall your attention to the fourth element in my 
analysis of the cotton factory by which it appears that even 
after the reduction in the rate of wages between 1883 and 1885, 
the lesser sum of wages In 1885 would have purchased more 
sheeting. So it would of other staple articles. 

In the course of my study of wages, I reached a certain 
standard of 1880, of what at that date constituted the propor- 
tionate expenditure of three persons living on what $500 would 
buy. 

In the census year the family group was a fraction under 5, 
but the working group was a fraction under 3. In treating 
factory operatives, who consist so largely of single women and 
young persons, we may assume that two average operatives 
sustain one other person, so that on the average wages of two, 
three were subsisted. 

My standard of a good subsistence is as follows. It is based 
on the actual consumption of certain factory operatives in New 
Ensrland and the Middle States : — 



Expenditure in all, 



$500 Oi) 



Meat, poultry and fish, . 
Butter, milk and cheese, 

Bread 

Vegetables, . 

Sugar and syrup, . 

Tea and coffee. 

Eggs, .... 

Fruit, green and dry. 

Ice, salt, pepper, etc., etc., 

Total for food. 

Fuel, light, soap, and the like 

Clothing, 

Kent and incidentals. 

Totals, 



Proportion of each element. 



20 % 


$100 00 


10% 


50 00 


6% 


30 00 


6% 


25 00 


4% 


20 00 


2% 


10 00 


1% 


5 00 


1% 


5 00 


1% 


5 00 


60% 


$250 00 


10% 


60 00 


20% 


100 00 


20% 


100 00 



100 % 



•500 00 
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This ration is based substantially xon facts. It gives each 
adult person disregarding small fractions of a cent, — 

10 cents^ worth of meat per day, which would be ^ to 1 lb., according to 

kind and quality. 
5 cents^ worth of dairy products ; t. e., ^ pint milk, Ij^ oz. btitter, a scrap 

of cheese. 
3 cents^ worth of bread, about | lb. 
2J cents' worth of vegetables. 
2 cents' worth of sugar and syrup. 
1 cent's worth of tea and coffee, 
i cent's worth eggs, 1 each 2 days. 
) cent's worth fruit, green and dry. 
^ cent's worth of salt, spice, ice, etc. 

25 cents per day, or $1.75 per week. 

This ration is rather large and it would vary somewhat with 
the sex of the operative ; women consume less meat and more 
sugar, tea and coffee than men. 

We will assume that two operatives — 

Earning in 1883 $287 eachj or $574 00 

Spent $500 on the support of three persons, in these propor- 
tions, i.e., 600 00 



And then saved, t74 00 

Now from actual examination by the agents through whose 
courtesy I have been aided, at the request of treasurers, I find 
that the following reductions in prices took place between 1883 
and 1885 : — 





1988. 


Redaction. 


SftTlng In 1S89 


On meats, . . . . 


$100 00 


14% 


$14 00 


dairy, mainly on butter. 


60 00 


10% 


6 00 


bread, . . . . 


30 00 


83% 


10 00 


vegetables, 


25 00 


80% 


7 60 


sugar and eggs. 


26 00 

• • • 


80% 

• • • 


7 60 


Saving on food in all. 


$44 00 


Reduction on cotton, woollen 


I . 






and worsted clothing, . 


100 00 


15% 


16 00 


On rent and incidentals, 


100 00 ^ 

• • • 


6% 

• t • 


6 00 


Total saving, . 


•64 00 



-iJS 



S2 



The reduction on rent, fuel, light and incidentals" 
Btuall, iiud is prolmbly less thtiu hns occurred in most places. 
From other partial investigations I am of opinion that the 
general reduction in the cost of shelter, food and clothing be- 
tween 188i! and 1885 has been over 15 per cent, rather than 
under, irhich would make the cost of subsistence on the for6-_ 
going basis $425 in 1885, against $500 in 1883. 

If the proportion of meat is too great mure bread aai 
vegetables should be substituted on which the reduction 
price has Iieen greater. 

Now let us see what were the results of all changes : — 

1st. The reduction in the 7ale of wages did not i-esult in * 
large a reduction in the 8uma of wages because tbe Incrcas&aJ 
efficiency of the machinery had begun to tell and had begiui tOt 
increase the product per hand. 

COUPARtSON, 

Wftgea or 2 persons in 1883 J574 

Cost of Bubststeiice 5(i0 <»0 

Siiving. l-2VVa _>jj_'K) 

WitgDS uf 2 persons in 1885, ut tbo reduced nkte, talO 00 

Cost of ihe saoie siibslstoucc as iu 1883, al the reduceii inices, . iM 00 

Saving, 19ft«j% J'_5'*_00 

Thus you will observe that the rate of wages coastitutea no 
standard or guide either to the cost of producing goods, c 
the cost of subsisting a family. Higher rates 
accompany or are the correlative of lower cost of production. 

Lower rates of wages may yet yield us good a snbsistenoi 
and a larger addition to savings ; i. e., to capital. 

I should not be a Yankee if I did not take this opportunitj^ 
to refer you to my little book on the Distribution of Products 
in which this matter of wages is treated moi-e fully and will 
less special application. A second edition is about to 
printed, and I hope you will all buy it, because I want to 1 
economically justified by recovering from the sale the considei 
able eum of money which it has cost me to publish it. 
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I do not mean to say thut s\ie\i inipiovenicnt in couditioii has 
been the absolute result of the present iteriod of depresaion in 
all cases, hut such are some of the phenomena which attract 
little attention. 

If 1 may use vernapular expressions, when prices fall and 
dividends stop, capital squeals. 

When work stops and workmen are discharged labor howU, 
but the vast majority of both clasaog work on and make no 
noise whatever. 

Neither sound may indicate any very grave disaster. Shrewd 
and sagacious men who control capital quietly trim their sails 
at such times, await events, study economy, investigate new 
methods of work and perhaps add a wing here or a weave shed 
there, substitute new machines for old, and when the ebb tide 
ceases and the young flood comes, they take it in ils course and 
thus lead on to fortune ; while we who imitate, but do not foresee 
or plan wisely, only begin to extend our works when everything 
is high and so we lead on to some other fellow's fortune. 

{In/ei-pohtion.) The morning after I wrote that pai'agraph 
one of our members came in to tell me that an automatic 
sprinkler had saved him from a heavy loss the day before ; he 
then added this information : " We have been engaged lately 
in losing all our money, but I want you to understand that that 
mill is now all full of new machinery and is as well protected 
as it can be, and we were never in such effective condition for 
work before." I obser\'e that many very shrewd men are 
"hsingaW their money " in just the same way, and it reminds 
me of the answer made by an old spinner in Ithode Island 
when somebody asked him if he was making any money in his 
mill: "Oh, no," said he; "we never made any money, but 
we are always making spindles ! " 

So much for capital. 

But all Labor cannot wait; while those who are fully em- 
ployed may find their wages reduced and yet thrive the more, 
many are not so fortunate as to keep employed at all. Mills 
are stopped, railroads cease to 1)6 built, and a few skilled and 
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many common laborers for a time ckh find no work, nnd tlieyl 
maj suffer; liut the nnml»er of the nneiuployed is nlwjiys vcrj^ 
much exnggerated , beoauso they flock to cities and by thoid 
concentration seem more numerons than they really are. 

Can you find a great many spare weavers jiiat now ? I tbinki 
not. Whore are they? Aro there any really good mechanicil 
suffering for work at present? I guess not. Is there reallj 
any great surplus except of the commonest of common labor^ 
Where ia it? 

Are not hard times the best schoolmaster? Aro you not altl 
preparing to do more work with less hands, and are you i 
certain of keeping the cost down even when wages go up again, 
as they must ere long? 

This country is full of all the elements of prosperity. 

An excess of land waiting to be nsed ! 

An excess of fixed capital waiting to be worked I 

An excess of quick capital waiting to be consumed I 

An excess of labor waiting to be employed I 

What wait we for ? I verily believe only for certainty as to 1 
what the standard of value shall be. If the present admiois- 
tratiou could only find in the acknowledged obscurity and 
doubt about the meaning of the Bland act for the coinage of 
silver dollars a reason for suspending action under it until Con- 
gress should render its provisions more clear, the wheels of J 
industry might whirl again so that no Congress would dare to J 
imperil the business of the country by continuing the attompi 
to force an 83 cent doHar into circulation in place of one wort 
100 cents, to which latter standard all prices and wages are < 
would be adjusted by next December. 

But now let me call your attention to some of the dangers ] 
which capital must surmount in order to maintain itself. Sinoa J 
1866 the owners of factories have been subjected to two j 
difficulties : 

1. The reduction of currency values to gold. 

2. The destnictive force of new inventions and the substW^ 
ututioQ of new and more effective machinery for old. 
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fie process of moving our office old docmnente came I 
light, among thent tbo first computation made by an insurance 
officer of the value of an insured cotton factory, such as we 
now make of all. 

Mr. Whiting was called upon to value a mill in 1865 at the 
price of new machinery of the same kind, and also the cost of 
the buildings and equipment at that date. 

Upon Ibis valuation the owners, who desired to dissolve pail^ 
nership, bid the rates of depreciation, until one party bought 
and the other sold. 

Against these jirices and cost of 1865 wc have placed those of 
1885 ; the result is a reduction from $28 per spindle to $11 -j^gig. 

It is true that the difference on machinery and shafting is 
only $12 reduced to $7^5, hut when yon consider the work 
which can be done in the mill of 18fi5, however well it may 
have been kept in repair, as compared to the milt which would 
now be put up, you will have the same realizing sense in imag- 
ination that some of you have in practice, of the difficulty of 
maintaining capital in a cotton mill. 
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l}ra ) 8i,'>35 ( 811.31 

f II 34 
AdcIforshRfUng^lbB. per spindle @ 12 cl«.. . . 66 

Mxcliincrf anil ehalYlng, per Bpindle tl2 00 

About 4 si|. n. of bRlliIln): is reqolslu per spindle ; and ir [bis 
LDEi t2.nO per TixH, ic would be (10 par epinijle. and earrj 
the roBt of building and machinery up to 822, leaving Tor 
water wbcele, )ielts, sppuratua, tools and Aimltnrc a marKln 
□f^R per spindle to bring tbe mill at . . 91H per spindle 



Spin. 



ing@80cls.. ' 



It is probable that the cost of the buildings, water wheels, 
ett'., estimated in 1865, were fully eatiinated, and the com- 
putation for 1885 will be considered low. If a Biiitublei 
addition be miide for foundatioiis, the difference will ypt shovrfl 
a reduction of more than 50 per cent.* 






, Mass., May S, 1885. 



I baie l>een carerullj orer your estimate of cost of mill building, nnd am inclined t( 
Ibfnk Ibat you bave got tbe laat part or It too low, 

YoD hIIow so rents p«r square tool and i feet per spindle for bnildings. Now, 4 TeO 
is the minimum for rooni, and glres joa no outside buildings, for atRce, cloth room andj 
repair shop. 

8mne estimates jnst mnde bere for a storehouse, live floors, one of them coDcn 
upper Hoor, foot up 70 cenla per square foot, — H^ feet stories. 

Now, luakc those stories 14 feet and put on a goud upper Boiir, and It will bring it up ^ 
to (1 no per fool, or ft.OO per spindle ; and, If ontilde buildings are needed, yoa wlU 
have to allow about 85.00 par spindle. For power and ilttingsyou allow (MA per 
spindle. Now, the cost aliont ihre« years ago for two large mills, of 1,000 horse power 
each (uhi'rc it Is cheaper than for smaller ones), was. In either caie, for iicmn plant.— 
1. c, engine, boilers, hoDse, chimney, etc, etc., In one, and for wheels, Jack shaft and J 
main pulleys in the other, — about 876,000; or, at an avemge of 60 spindles per horMg 
power, 81.^ per spindle. 

To this add, cost of belts, steam and water pipes, gut pipes or dynamos, elevautnj 
sprinklers, reeds and hnrness, cans, boxes and all Htllngs, ~ 1 cannot call it lesi 
91,00 per spindle (and cheap at that), making 8-.2S per spindle + 84.00 = $6.25, i»l 
add 10 machinery and shnfllng. 

As mills are built and Stted in Lowell and Lawrence, and In New Hampshire, [ a 
sbould not want to estimate a sallaDictory job much less Iban 816 per spindle, bno»in( I 
that three or four years since only they coat about 819. 

Mr. Parker, Mr. Battles, Mr. Oliver tbe engineer, have all looked at this matter with < 
tnc, and agr«i with iiiy conclusions, and I send you these notes lo look over before tb« 
report Is printed, in case yon think It worth while to cntarge a little. 

Yonrs most tnily. 

Saul. Webbbb. 
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I venture to think thiit I have fully proved that there has 
beeu and can he no oppression in the necessary relations of 
labor and capital. On the contrary they are iuterdepcndent, 
and there is nuthinf; so conducive to the prosperity of cnpitulisls 
as quick markets and high wages, nothing so adverse as low 
wages and slow sales. Labor sufiTera most when capital is 
securing the least measure of profit. 

What is capital? Let _U8 forget csipitalists and conaidcr 
capital, whoever may possess it. There are very few eapitjil- 
ists, and none too much capital, except for a moment. The 
art of controlling and directing capital in large and elfective 
masses is one of the rarest qualities. The whole snm of all 
the capital of the nation, for the use of which any charge can 
be made) does not exceed in valne two years' production. 

Capital is a force which saves laborers from h.ardship and 
penury, by vastly increasing the fruits of their labor. It is a 
beneficent power which makes for the material welfare of every 
man, woman and child in ail the broad land. It works for the 
general welfare from necessity, and not from choice, and even 
those who own and control it may have the least conception nf 
their true function ; while those who are most jealous of its 
power, and suspicious of its owners, would themselves starve 
if it were not used in their behalf. Neither labor nor capital 
can escape from each other ; they are two phases of the same 
force ; they are interdependent ; they . must co-operate even 
when competition is most urgent. Such is their necessary 
relation. 

You will pardon me if I treat this subject for a moment in 
the most elementary way, for such is the only method of de- 
moustrating the necessary relations of labor and capital. 

Disregarding laborers and capitalists, let us consider labor 
and capital distinct from persons, but simply as forces. 

As I have, I believe, once said to you before, the cotton 
fibre is the otily one which nature gives us ready for use with- 
out any preparation, and we can imagine the time when the 
first woman, attracted by the white fleece just bursting from 
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lOae IB to prevent capital from oppressing labor, the fault 
is not with capital, it is with CApititliste and land mniiopolists. 
Again, I ask, what is capital? Is it nut a product of labor 
saved for future use? — a reserved force only? If such is the 
tnie and only definition it may be unnecessarj' to ask who 
shall direct its use : the man who saved it or the man who did _ 
not save it? If it is conceded that the man who saves it shal 
direct its use, then the capitalist is justified. I have alreadj 
sliown you what a struggle he has to keep it. 

But, says the land reformer, land ie not capitnl ; whnt right*^ 
have .you to mimopolize land? It is true thnt land is not I 
capital, but it is also true that it has no value whatever except J 
so far as capital is applied lo Its use or occii))ation . It is also 4 
true that, in this country at least, there Is no monopoly orl 
land ; and now I ask you to consider this next tiiblc, and to j 
prove to you that if poverty oppresses this land, and is to be J 
found in the henii; of our great cities as intense, if not in aa 
groat a measure, as in London, Paris or Berlin, it is not lack of 
land which causes it, — not even lack of national land. We 
have been trying for half a century to de-natioiuilize land, and 
to give it away, in oi-der to get it into use. How much ia ^ 
there of it, and what have we done with it ? 

In this table I have dealt in a rough and ready way with the>3 
areas occupied, or which might serve, for all our great crops, y 
The area of the United States, omitting Alaska, is a trifle loss J 
than 3,000,000 square miles. 

In a broad and general way we may assume that one half I 
this area is good arable land, one quarter good pasture landiJ^ 
and Olio quarter forest, mountain, and mining territory. 

TOTAL AREA. 

3,000,100 aqimre miles. 

Grapliinally shown by tho four lines, 

Moiintaiii and Timber, 
l-l. 
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INDIAN CORN FIELD. 
lia,50Jsquar(! miles. 

Al 25 busliels to nn nvre this aree. proiliiucs 1 ,800,000/»0 buatiels, This 
corn is Inr^ly i;oiivei't«il into pork nt the rate of A IIjb, of corn to one 
putiDil of pork. A«siiiiiing one tliousAml million buahols ibiia oooveriuil, 
and tlie rest used for liomnn or UAtlie fuu<l, iba produt^t uf pork would be 
equal to 18^0U,IK)0 un»kN or its equivalent in biicoti ; whidi would givu 
nciirlj one i^usk of piirk of 1100 ll>a. to u»i;b liciid of a group of three per- 
sons per your, or lUU lbs. por o»pita. 

WHEAT FIELD. 

60,000 at|uare mi lea. 

At 13 bushels pi^r aero liiis little aro.i yields a liltlt; over 5<W,UIH1.000 
busliKls. Sotting uside ilu ample portion for seed tllis quuiitity would ^'Ive 
over 80,000.000 pursons ouo barrel of flour per jear. 

COrrON FIELD. 



At the wrelolied aveniye of only half h bale to an acre this little patch 
yields 6,400,01)0 bales in a year. 

WtKJL. 

What the actual area of sheep puatiirago is no man can tell, 
Iwcaiise the arcii of land iibsoliitcly tree to graziers ami 

L ranchers is so large that no cjucstion of area has ari^oii 
until within a very short time; but the end of this waste- 
ful and archaic method can be foreseen. When the cur-dog 
ahall have been tmizzled, or when dogs shall have been de- 
clared ^frix iiaturcB, it will bo easily possible to sustain four 
L 
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sheep to an aero over wide areas of unoccupied land iu tbi 
Eufit nntl South a.s well as in the far West ; this would reqiiin 
a sheopfold of 

■111,1)00 sq. niilw, 

siist^iinlrig 102,400,000 sheep, which At only 4 lbs. encb would yield moifl 
woul than we now consume of nil kinds, both domestic and foreign. 

DAIRY FARMS AND HEN YARDS. 
In 1880 the mimlicr of milch cows was estimated at lijA 
500,000, and the product of eggs was computed at 500,O00,00OT 
dozen, valued at tSO,000,000. Over how wide a range of j 
pasturage the milch cows ranged it is tmiiossibic to say, but i 
almost within the period which has elapsed since 1880 it hai 
been proved entirely possible to feed two cows one year on tin 
corn-stalks saved in pits which can be raised on one acre < 
fuirly good hind, if to this green fodder be added a mtiottl 
of meal made from the cotton seed which was almost < 
wasted until a very recent time, and is yet saved in onljj 
a very small proportion. But in oi-der to bo safe we maj 
reverse this ratio, and assigning only one cow t() two acres y 
may greatly increase our present ration of milk, butter, and 
cheese, with the hens' eggs thrown in. 

A Uairy Fnrm and Hen Yard 

of GO.O(K) square milee, 

At 1 cow to 2 acres, will sustniu 19,200,000 cows. 



The relative importance of meat in the subsi^itonce of oafl 
people has Itecii shown in the foregoing table. A large portion 
of our beef is now produced by almost semi- barbarous methods 
on the fur-distant plains ; but as population increases this rude 
way must give place to more civilized and humane modes, and 
onr beef must be produced near its place of consumption. 
Many Eastern farms which had ceased to be profitable have 
lately been converted into beef factorien, upon which steers «re 
raised and fattened on ensilage and corn-meal. Provision has 
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r the oorofield, and if pitted furugo is as fully 
justiKed on a broad scale as it has Ijeon in the ancccBsfu! experi- 
meuts of many able men who have applied liiains and capital 
to the uae of land, it would be necessary to assign only a small 
area to beef. 

60,0(X) square miles, 

si 500 lbs. of meat lo an acr«, would yield nearly one pound of lieef per 
d&y to oar present population (reckoning two children as one ndnll). 

If these propositions can be sustained, it follows that our 
present crops of corn, wheat and cotton, and a very much 
increaued product of the dairy and poultry-yard, as well aa of 
meat and wool, can l>e raised on 

3^2,^00 square luilos, 
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or upon twelve per cent, of the total area ; and even this 
assignment of land is nearly double wbut might bo i-cipiired 
if the intennive system of farming were adopted by men of snf- 
Kcient intelligence antl capital to conduct all parts of the work 
in a reasonably good way. 

It is held that in the face of this demonstration the charge 
that poverty is now to be attributed to monopoly of land in this 
country is utterly disproved, and that the explanation of ex- 
treme poverty must be sought in other directions. It is 
painfully apparent that extreme poverty is to Iw found chiefly 
aumng those who are foreign born, but there is aa much free 
laud o|jen to them as there is to the native born, — enough and 
to spare for bdth. 

It may therefore well be questioned whether the more intense 
and widespread poverty of European countries can be attriltutcd 
mainly, even if in part, to the systems of land tenure there pre- 
vailing, if the same phenomena arc to be found in the heart of 
the great cities of this country, where there is so much free 
land ii8 in those of countries where land is fully occupied. 

Want oppresses Xew York, Boston and Philadelphia, of the 
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SHme kind if Dot iu us great a. degree us LoiiduD, Paris imd 
Berlin. Yet iu the United States land is in excess of the 
utmost need ; in Eiiglimd it is held by the few rather than the. 
many, and in Fnince and Germany \>y the luuny rather than 
by the few. It fullows, almost as a matter of nocessury deduc- 
tion from these phenomena, that the gre-at problem is the dis- 
tribution of the product of the soil rather than the distribution 
of the soil itself. The greater part of Ihoso who only sufTor 
in cities might starve if removed therefrom and placed upon 
unoceiipied land where they would depend only upon them- 
selves for subsistence. 

What other reason can there be for the very poor to gravitate 
to the cities, if the struggle to obtain food and shelter is not a 
little less severe there that it would be iu the country? 

In order that material welfare may exist at nil, labor and 
capital must both be applied to land. Land is valueless with- 
out labor, — lalior is almost helpless without capital. Is not 
this the reason why the unemployed flock to the cities, where 
the capital is, and never go to the free laud imless moved there 
and sustained by the capital of others until they can possess 
land and capital of their own ? 

What is the necessary conclusion from all these facts? 

We have land in excess of our utmost present need but it lies 
waste, — useless and valueless, for lack of labor and capital. 

We have capital wasting awny for lack of laborers to make 
use of it. 

We have laborers waiting for work, crowding together in 
our cities and suffering from want. 

What is the remedy? One says in Protection; another 
says in Free Trade. One says in an eight-hour law ; another 
says iu no restriction on free contract; another siiys in eom- 
pulsory weekly payments. One aays in co-oporaliou ; another 
says in absolutely free competition. One saya in saving; 
another says in spending. 

Let us examine all these phases of proposed legislative or 
of collective action by one single standard. 
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A^itner one of you help a man permanently who cannot 
help himself? Can yon quality him to aitppurt liiniself by 
legislation, co-operation or otherwise? Can yoii make him 
more capable (if self-support hy eight hours' work when he 
can't support himself now tiy ten or more? 

Here is land lying wnste all over MasBachnsetts, and even 
houses falling into ruin, np<m which our own grandfathers 
secured comfort and welfare, even when almost unaided by 
capital. 

Choose among the unemployed to-day those only who are 
sound and strong, place them upon this land, repair those 
houses for their use. lend them capital in the form of better 
tools than perhaps even your own fathers worked with while 
sustaining yon in your early days. What will tbey do with 
their time, the only thing which nil possess in common ? Will 
they prove to lie individually capable of sustaining themselves 
or their families?. Sometimes, yes; but, alas, sometimes no. 

What can we do for them ? 

This is the problem which is pressing upon us, and which 
must be solved. 

It matters not that the general plane of subsistence, comfort 
and welfare ia rising. It matters not that a larger and larger 
proportion, even of those who must for the time be sorted hb 
belonging to the " working classeB." can obtain a lietter sub- 
sistence and more comfort with leas etlbrt to-day, than ever 
before. Admit all this, prove all this, prove yet more, that 
men and women liecome discontented to-day with a standard of 
wages and of siibsislence which would have far more th.in 
satisfied their predecessors. The heat definition of man almost 
ever given is "that he is the only animal endowed with pro- 
gressive desires." In such discontent or progressive desire is 
the source of personal ambition, of economy, of industry and 
of progress. Who among us who began life with only his own 
brain and hand for his capital would lie wliorc he is except, he 
had been discontented? 

But is there not in modern society another class, mostly con- 
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aieting of those who have come from foreign lands, who havM 
not yet learned the open secret of this country - 
have been kept down by eirotiniEitanceB until they have them 
selves become too old to learn the new methods of their newlj^ 
adopted land ? 

What shall we do for them? 

I know of no class of men npon whom ft gi'aver responsibility " 
reets than upon you, and those like you, upon whose judgment, 
forbearance and sense of responsibility rests the welfare of a 
multitude. 

You are employed by those who work for you as truly t 
they arc employed by you, and in the service which you rendei 
as well as that which you receive may lie found your ow 
justificiition us well as the justification of the capital which yo 
direct. 

The power which makes for nghteoiisncss has also established! 
all the conditions which make for material welfare in the^ 
truest sense, for each and all. 

Our Mother Earth yearns to support all her children in com-fl 
fort, and the World waits for the humanity of commerce inV 
which all men serve each other, 

Labor saved is but a reserve of power. 

The river may run its wild way and waste its force, but ifll 
it is held back and directed through the water wheel — if i 
the reservoir it is converted into capital — it moves the nia-.l 
chinery In the use of which one woman does the work that itfl 
required one hundred to do before. 

Must the ninety and nine suffer want? Yes, if individuallyJ 
incapable of any other work than working a spinning-wheel orf 
a band-loom. N^o, if individually capable of gmsping thftl 
opportunity and the time which is offered them by the relioffl 
from the drudgery of their previous work. 

It follows of necessity that the neceitaary relations of labor I 
and capital will demonstrate themselves only when each intZ^l 
vidual has become capable of applying both or either to useful 
service. The labor question is one of personal capacity,^ 
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industry and character; when these are present the highest 
wages will be earned by those who, aided by capital, take part 
in the lowest cost of production, — then progress /row poverty 
will be assured as the common rule of society, subject only to 
personal misfortunes, for the relief of which charity must 
always be called in and for which it will always suffice. 

Until personal capacity, industry and character are assured, 
progress and poverty will continue to exist, — not because of 
any malignant relation between capital and labor, but 
because their necessary relations are obstructed by ignorance 
of the higher law^ under which society itself exists. 



Boston, May 1, 1885. 
Ambrose Eastman, Esq., Secretary. 

Dear Sir : — The Association desired the tables which I 

used in illustration of my address to be printed with it, to 

which I most gladly assent ; but in order that their purpose 

may be fully comprehended, I suggest that the text of the two 

communications to Bradstreet's be printed with them, with this 

letter in explanation. 

Yours very truly, 

Edward Atkinson. 



OCCUPATIONS AND EAENINGS. 

To the Editor of BradstreeVs : 

Sir, — In the study of the forces which make the rate of 
wages, my attention has been called to the relative proportions 
of the various occupations of the people of this country. The 
tables of occupations of all who were engaged in gainful em- 
ployments may be accepted as one of the most accurate in the 
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census of 1880, in view of the fact that the same enumerators 
who counted the population also made this list, and each person 
enumerated gave his own occupation. 

The census classification is into four groups, viz. : 

1. Farmers and farm lalx)rers. 

2. Professional and personal service. 

3. Trade and transportation. 

4. Manufactures, mechanics and mining. 

The following sectional groupings under these heads is sug- 
gestive : 
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This claflsifipation is not wholly Batisfiictory, and in ord«r . 
that n oloarei" view may lie given the chart lielow has been ] 
prepared. . 

For this classification into seven groups only approximate! 
aciiuraoy can be claimed, for reasons which are given hereafter ; I 
but the m^in feature, to wit, the relatively low grade of the J 
work, and therefore low wages of a very large portion ofl 
tlie people, is unpleasantly conspicuous. A little less than one i 
in three of the whole population is engaged in gainfid work, i 
and if my compubitious are approximately correct alxiut 80 to J 
85 per cent, of the whole population must find shelter, aub- j 
Btstence and clothing out of what 40 to 45 cents, or possibly 1 
50 ceots, per day will buy.* When depression reduces even I 
this low measure, what wonder that trouble ensues if injustice I 
is suspected in the social order by the uninformed or iguorant?! 

Ill this classification the specific numbers in each s^arate i 
occupation are sometimes given exactly and sometimes by! 
computing together in round approximate figures those whose I 
o<rcupation8 are analogous. The shading in the graphical lines I 
is intended to show approximately the proportion of each class I 
whose earnings may he above the average of annual income as j 
compared with those whose earnings are at that rate or below I 
it. No absolute data exists for making this separation. It i 
by estimate only. 

Assuming one person in each 2,90 to be engaged in gainful j 
occupation, which is the average, 45 cents per day average j 
expenditure per person implies a yearly expenditure of a little 1 
over $i7'j, which would he, approximately, $500 for each I 
group of three persona, or $833 for a family of live. It will be j 
evident that this is a high rather than a low estimate for tlie j 
expenditure of working people, and it must be i-ememberod i 
that five cents per day additional to each person of our present' J 
population amounts to over one thousand million dollars a 1 
year. 

• See " The Distrlbatiun of ProductB," publlBbod bj Q. P. Puinam's Sons, 
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In class I, consisting of persons whose work is purely men- 
tal, are to be found all teachers, country clergymen, literary 
persons, journalists and the like, numbering more than one-half 
the whole number ; and in this category will be found a very 
large number whose purchasing power is not on the average 
above that of a first-class mechanic. In class II, one-half the 
number consists of clerks, salesmen, saleswomen and other 
minor employes, whose purchasing power would stand between 
that of a factory operative and a good mechanic. 

Sul)dividing these two classes we then have among every 
1,000 in purchasing power — 

GRADE I. 

Persons of high purchasing power — 

Class T, one-half, 20 

Class II, one-half, . . . ; 30 

To these may be added perhaps one-fifth of class YI, pros- 
perous farmers, 50 — 100 

GRADE II. 

Medium purchasing power — 

Class I, teachers, etc., one-half, 20 

Class II, clerks, etc., one-half, 30 

Class III, factory and machine-shop operatives, all, . . 100 

Class IV, mechanics, all, 107 

Class VI, two-fifths of the farmers, 100— 357 

GRADE in. 
Lowest purchasing power — 

Class V, servants, etc., 131 

Class VI, two-fifths of the farmers, 100 

Class VII, laborers, 312—543 

Total, 1,000 

From this analysis it will appear how much the activity of 
trade may dei)end upon the purchasing and consuming power 
of Grade III, numbering more than one-half the whole 
working force. 

Let it bo remembered that in 1882 about 650,000 men, 
mostly laborers, were employed in the mere construction of 



railroads, aod that in 1884 not exceeding 2-20,000 were 
occupied in tliia work. Let it next be remembered that in 
1880, 1881 and 1882 there was a rapid and progressive increase 
in the number of factories and works of all kind^, wliich had 
almost wholly ceased in 1884, from which cessation perhaps 
not less than 250,000 men must luive been thrown out of 
employment. In thcwe two facta we have evidence of lack 
of customary employment for about (i8ll,00<) men, or nearly X 
\KV cent, of the whole consuming force in Grades II and III. 

Whenever tJiis partly idle force shall have been placed ou 
new land or found new work, or whenever contideuce and 
capital l>egin to work together on the old lines, the present 
depression may end and prosperity may bo renewed, 

It is the common laborer, who siiflers tirst in a period of 
depression, and if 1 am even approximately correct in my esti- 
mate of the number of laltorers discharged by the cessation in 
the construction of milways, mills and works, not less than 
one-quarter of all the laborers not listed as on farms have thus 
sulfered. 

We may well refrain from harsh comments on the existing 
discontent when we reflect that the limit of shelter, subsistence 
and clothing for the greater part of the [wople of this pros- 
pei-ous land must be founil within what forty or forty-five cents 
a day will purchase for each person — man, woman or child. 

Only appro.vimate accuracy can be claimed for the analysis 
contained in this table, because the groups are not capable of 
absolute dedoition. It is suggestive rather than conclusive. 
For instance, all who were occupied as machinists, on clothing, 
boots or shoes, milliuers and the like, have l>een placed in the 
collective factory work, because such is the tendency of these 
arts ; but many such persons belong in the mechanical group, 
not collective but individual. 

On the other hand, many of those placed in the latter class 
are doubtless connected with large factories. There is less 
uncertainty in i-egard to the other groups. 

One thing is, however, very certain, and that is that by far 
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the greater portion of all who are occupied iu any gainful wort 
are in the position of w^age-laboi'ers or small farmera, nndB 
therefore any cause of dupression whicli impairs their pur*fl 
chasing power by lack of employmeut, or by reducing their! 
wages or earnings, must react with very great severity uponl 
tile profits of manufacturers and merchants. So far from tbeJ 
intercsfaj of the sevei-al classes being antagonistic, they arel 
interdependent, and there is nothing so a^^lverse to high profits 
low wages. Where is the remedy? 

The penod of depression through which we are passing ibI 
very similar to that which -ensued after the so-called panic I 
of 1873, and may find the same remedy, unless the world isl 
really overstocked with products of agriculture, a condition*] 
which at any rate cannot last long. Given a demand for grain, I 
meat and dairy products, the land still oilers relief, and it is iu I 
a redistribution of laborers upon new land that relief mustj 
soon come. 

It will be observed that in this, as iu other periods ofl 
depression, the sales of goveninient and of railroad lauds have I 
been very large ; but the change in the distribution of lal)or \>y * 
a transfer to new land is very slow, and a long time elapses 
before new settlers become large consumers of manufactured 



The cessation of constructive enterprise in 1872-3 was very 
sudden, the redistribution of laborers afterward was very slow, 
but by January 1, 1879, when the specie standard was restored j 
and all doubt ceased as to the stability of the currency, every | 
condition was ripe for the activity and prosperity which ensued. 

In the same way, and in even greater measure, after the J 
excessive railway construction of this decade culminated in J 
1882, the cessation of consti'uetive activity in all directions waa i 
sharp and severe, but since then the redistribution of labor haa I 
been steadily progressing, and if all doubts as to the stability J 
of the cun-ency could be again removed by the cessation of the | 
coinage of silver a period of activity and prosperity might 1 
quickly come. 
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Our population is now gaining with great mpitlity, and the 
absolute demiind fov tlio shelter, clotliing, subsiHtcnoe and addi- 
tiomtl means of commiiiiiuation for this increase cannot l)e long 
held in abeyance. The country is full of all the elements of 
wejilth, and just as the restoration of the specie standard in 
187SI gave the necessary confidence then, so might the cessation 
of the coinage of silver dollars give confidence in the stability of 
the standard of value now, so that the activity and prosperity 
of 18S0 might recur in 1885 if Congress would act at once. 
Edwaed Atkinson. 

BoMTON, February 2. 



TIIE Sn.VER BUSINESS ANALYZED. 

3b tht Editor of Braimtbeet's. 

Sir : — It is jiossihle, by a graphic comparison of the anmial 
value of our product of silver with those of food, clothing and 
other sfiiplpH — at present reckoned on the gold basis of 100c. 
to the dollar — to give a clearer notion of the confusion iulo 
which the business of the country is sure to l)c thrown should 
the acts for the enforced coinage of silver not be repealed. 

The following table gives the relative value of the silver 
product of the United States, shown by a comparison with 
some other important articles of consumption. The value of 
tJie articles of food given is on the liasis of the average con- 
sumption of each person in the United States (counting two 
childifn under ten as one person), being equal to the ascer- 
tjiinetl consumption of cotton factory oi>eratives in New Eng- 
land and in the middle slates. The estimates of the value of 
vlothiiig and other articles made from fibres, and of cotton, 
wool and ii-ou are approximate, but sufficiently accurate for 
purposes of comparison. Population reckoned at 50,000,000 
adults. 



io(i 

Our actual population is probably about 57,000,0009 but in 
this table I have counted two children of 10 or under as one 
adult. 

The data of consumption vary in slight measure from the 
standard given before, but are the exact averages of the two 
factory boarding houses from which the figures were taken. 
It is not probable that the average consumption of sugar, tea 
and coffee is as large as this table indicates. The occupants of 
these houses were mostly women, who consume more sugar, 
tea and coffee, and less meat, than men. 
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The coQsumptioa of spirits, beer and wine has lately been 
computed by Mr. David A. Wells at about $475,000,000. At 
retail prices it would probably be more rather than less. It is 
doubtless true that a larger sum is expended for liquor than 
for bread. 

The value of the total consumption of the United States \a ] 
now alreut 111 .400,000,000, against 110,000,000,000, or ft little 1 
more, in li^SO. The graphical line would be nearly six and J 
a half times the upper line (shown above), with which com-' 
pare tlie fly-speck which represents silver. More than one- I 
half of the silver production ia purchased by the Treasmy fori 
coinage. 

Omitting raw cotton and raw wool, and treating pig iron sep- I 
nriitely, the foregoing list of articles of food and clothing aniounta I 
to |i.%S00,00O,O00. It represents a somewliat less sum Uhan i 
probably paid by the jieople of the United States for such, 
articlett. The basin of the table, so far as food is concerned, is 
on the standard of the actual consumption of factory operatives, 
ut a cost of ^S^^c. per day, or |1.67 per week. It is proli- I 
able that the average coat in money of the food of adiilla is. i 
more thnn this, although it is not probable that they average Jis 1 
good a ratio for their money, the food of these operatives being I 
iniught at wholesale prices. On the whole, food and clothing J 
cost the consumers of this country alwut $6,500,000,000 ob.J 
the liaaia of the present population. Pig iron, when converted'! 
into its final form, probably adds 1300,000,000, and there still'^ 
remain timber, stone and all material for shelter to be added. 
Whatever the final amount may be, the prices are now adjusted J 
to the standard of the gold dollar, rated at 100c. 

IV'lien the standard is changed to silver at Hie. to 85c., as it_ I 
surely will Ik; unless the coinage of legal tender silver dollai« J 
is soon stopped, the prices of this immense volume of con-1 
siiuiable commodities must rise in just the proportion that thaa 
standard of value is lowered. This rise will be very slow, 
because consumption has been so much reduced by uncei-tuinty. 
The probabilities are that while this adjustment is in process 
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wages will keep where they are or go lower, while iks mooey 
cost of living will licuomo greater. 

Tlio aliHolute necessity of prejMiratioti for an inereusiDg 
po[iulntioii may tiountoract these tendeTicies in a measure, but 
(in the whole depression and want of work will be continued, 
in the face of rising prices and increased cost of subsistence. 

The logisliitors who sustain the present acts of coinage, which 
arc approved neither by bimet&Uists nor mononietallists, will be 
responsible for the disturbance which will eusue. 



Mr. Draper. I understood Mr. Atkinson to make the stjite- 
ment that a lirge portion of the factory property was heredi- 
tary, owned by people who inherited it from their fathers. My 
own judgment about that matter is that he is mistaken. I 
beard Mr. Daiton make the same very remarkable statement 
IIS to the ownership of the mills of Lowell and Lawrence. In 
my own experience, I do not kuow a man worth $100,000 
witbiu ten miles of my factory who has not been a wage 
lnlx)rer. 

Mr. Atkinson. Mr, Draper misapprehends me. I merely 
said, admitting fur the sake of the argument that most of the 
factories are owned as inherited wealth, what of it? I did not 
make that asseition, hut I said it would make no difference 
if it were so. I know it has been said "there are but three 
geiienitione from sliirt sleeves to shirt sleeves," to which I 
liave added, provided the disabilities of wealth have left any- 
body in the fourth genemtion to put on shirts. [Laughter.] 

The President. I suppose a disoussiun'of this paper is in 
order, or if there is anything else to Iw brought before the 
meeting, it is now in order. 

Mr. KiLBUKN. I move that the thanks of this association 
be tendered to Mr. Atkinson for the able manner in which ho 
has presented this subject of the relations of labor and capital. 
fAdopfcd.] 

On motion of Mr. Kilburu it was voted, That Mr. Atkinson 



no 



' be requested to furnisb tbo tAbles prepared by him, R)r 
lication in the report of this meeting. 

Mr. Atkinson. I shall he happy to furnish them. 

Mr, WuiTAKEii, I should like to ask one question of Mr. 
Atkinson conoeruiug tbo iiiicu niid cotton bands which he 
spoke of. I would like to know which of them proved to be 
the beet. 

Mr. Atkinson. When the question 'of banding came up- 
before, being a theorist, I thought that I could prot«ct tbftj 
bands with parafHne wax, so as to avoid the elfects of changeea 
of atmosphere, and thus get a positive Imud ; but like somei 
other theories, which are not founded upon facts, it proved ' 
fallacious, for that band stretched more than any other, because 
the wax made the tibres of cotton slippery and did more harm 
in that way than by protecting the bands from the action ot i 
humidity. But it then occurred to me that there was som&^l 
thing in the nature of the fibres of cotton and linen wbiohJ 
would give a clew, — the cotton fibre, being like a corkscrew or"! 
twisted ribbon, would stretch when damp ; but linen, being 
cylinder, would swell when damp, and therefore take up orl 
shrink in the twist. I therefore had some banding made ofT 
cotton and flax in certain proportions, each strong enough tol 
bear the strain, but one shrinking when the otiier stretched. I 
That band, with various other bands, was subjected to every! 
variety of atmospheric inftuence and was saturated with moist-J 
ure and made as dry as it could be made. That band, bcin^l 
made of a proper length for a spinning frame, changed iu i 
length loss than one inch, while the one that was treated witi 
paraffine wax I think stretched thirteen inches. It v 
hundred inches long. One theory was as fully justified as tha 
other was ill-advised. I have that original composite band, 
am prepared to patent it if there is auy prospect of its bein^a 
useful. I have not given it away, and I Ijelieve there is some-fl 
thing in that ciunpusito band. I tliink yon can get more nearlyj 
to a positive band wilh that mixture of tibres than yon can inw 
any other way. 
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Mr. Whttaker. Can aoy of these best bands be bat 
present use ? 

Mr, Atkinson. There is not enough for a frame. You can 
simply got some linen corti and some cotton twist and have 
them braided together in different proportions. I remember 
that we tried two or three different proportions of flax nnd 
cotton, and one proportion was bettor than the others. 

Mr. WooDiiuRY. There were some proportions which were 
twisted together which did not give so satisfactory results aa 
where cotton braid was braided round a linen core, so that the 
cotton was continuous from end to end and the linen con- 
tinuous from end to end. Where cotton and flax were inter- 
mixed they seemed to slip upon each other. It is quite 
necesisary, I believe, for the outside of such bands to be made 
of cotton. If the cotton is on the inside, the fl.ix will soon 
glaze oyer. 

Mr. Whitakfr. I have asked these questions of Mr. Atkin- 
son, because I l>elieve that the average side pull of the band in 
ring spinning is, ordinarily, excessive ; and that it is entirely 
practicable to lessen this average side pull, and, with it, to 
lessen materially the present excessive coneumptiou of power 
in spinning. It frequently occurs that one-half of the power 
that is used in a cotton mill is consumed in spinning. The 
proportion was lessened considerably, ten or twelve years ago, 
by the introduction of the Sawyer and other light spindles. It 
has increased to its foi-mcr dimensions with increase of speed. 
I reported this morning that at about 9,100 revolutions per 
minute of the New Kabbeth spindle, the number of spindlea 
per horse-power had been increased to 103, an increase of 
nearly 56 per cent., by simply stretching the over-tight bands. 
Yet the stretched bands were unduubtedlj' tighter than was 
necessary for good work. In how many of our mills arc the 
New Kabbeth spindles running at 9,100 revolutions per minute 
with 103 spindles to the horse-power? I believe that this 
record will be exceeded in practical work, when as much in- 
telligent attention as is profitable shall be devoted to the pre- 



112 



Veotlou of waste of power in spioning. I believe, alao, that 
the spiDdles, frames and ImDds will last longer when this waste J 
of power has been prevented, 

Mr. Attti.vsox. A discussion on this 8ul)joct came up 
years ago when Mr. Draper was agitating the question of a 
four-ounce spindle, I think, and I laughed at him. I said : 
" When you got your apindio down so very small, with full 
tension on your band, it will spring your spindle and you will 
need mure power than if you Lad a heavy spindle, properly 
banded." Afterward it became expedient to test friction on 
spinning and to find out the amount of oil that was necessary 
(and tbe band question was involved in that) ; later came the 
invention of the band tester, made by Mr. Draper, and we 
found a variation of from one and a half to sixteen pounds on 
tbe same frame. 

Mr. Whitakee. I had intended, this morning, to call at- 
tention to this Power Scale, which is larger than the Cotton 
Mill Power Scale which I then described, but which is of the 
same general (lesign. It ia intended to he permanently attached 
to a main abaft, and to indicate, continually, the power whifU 
is transmitted to the shaft. The machine is made in halves, 
therefore it can readily be attached without taking the shaft 
down. If one of these scales, of the right size and in good 
order, is attached to the main shaft of a spinning room, one 
can see at any time whether the whole of the machinery in 
the room is consuming more power than is necessary. If it is, 
the machine or the machines, which are out of order, can be 
quickly detected by the aid of the small, portable Cottou Mill 
Power Scale. 

There are large mills, in which more than 1,500 horse-power 
is consumed in spinning, at a cost of, say, thirty dollars per 
horse-power per year, or $45,000 per year, for power used 
in spinning alone. I believe that an intelligent exponmental 
study of the problem will point out the way by which the man- 
ager of such a mill can save a very considerable portion of that 
sum, if he will make an outlay that is trivial in propoi-tlou to 
the saving. 
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The Chairman, Will you state the amount of power, at a 
given speed, which that machine will record? 

Mr. Whitaker. I cannot at this moment. I beg permis- 
sion to refer that question to Mr. Earl A. Thissell, who is 
present, and who is the manager of the Emerson Power Scale 
Company. 

Mr. Thissell. The maximum capacity of a No. 1 Scale, at 
100 revolutions of the shaft, is two horse-power; at 400 revo- 
lutions of the shaft, it would be four times that. We have 
constructed on that same plan five sizes, of different capacities. 
The largest one, at 200 revolutions of the shaft, is capable of 
weighing 360 horse-power. We have one of that kind at 
Holyoke, on a shaft running ten sets of woollen machinery. 
At Lowell we had one on a shaft which ran six months con- 
tinuously without any apparent wear ; so that, practically, I 
think this is as durable as any machine in the mill. 

A year ago last August this invention was brought to my 
notice, and I have been working upon it ever since. The 
reason which led me to take hold of it was, that I believed that 
the want of a convenient and accurate means of weighing power 
was the only reason why it had always, practically, been made, 
sold and used by guess, while every other known commodity 
was sold either by weight or measure. We have now got the 
machine where it satisfies every test to which Prof. Whitaker 
has subjected it, and in its perfection, I believe, the desired 
end is accomplished. 

While I was sitting here this morning, listening to the ex- 
planation which Prof. Whitaker gave of the manner in which 
he made his tests, I heard the remark that it was an advertis- 
ing dodge. If it is, 1 think it a very good one for the people 
who will use it, because I am of the opinion that power enough 
can be saved in any manufactory to light their rooms with 
electric light, by the use of these power scales, and reducing 
the expense for power to what it ought to cost them to run 
their machinery. 
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The President jui'o (em. Since our last meeting one of uucfl 
members, and one who hits been ii vice-president or director 
the New Engliind Cotton Manufacturing Associuliou for man/.l 
years, has passed away. I do not know that it would be^ 
improper for any one. at this time, to any a few words con- 
cerning our former nasodate, William F. Gouldlng. 

Mr. Atkinson. Mr. President, I onglil to have thought of] 
that myself without being moved by you. I happened to !»■ 
connected, in a subordinate position, with the ownera of IbttM 
Androscoggin Mills at the time our late friend took cbttrgi 
of their construction, and for many years afterward I WM-fl 
brought into very close relations with him while he was lhej| 
principal manager of companies whose Hnanciul alTuini wen 
under my charge. I can only bear my testimony in a fevl 
simple words, which are perhaps all that are needed. Mr^J 
Goulding was a man of thorough integrity, of honesty i 
purpose and sincerity, — able in his place, a true friend to^l 
those whom ho employed, aud tnie to the service of thoMl 
who employed him. If such a record can be made of « 
of ns, what more have we to ask ? 

Adjourned. 



